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(57)Abstract: 

PROBLEM TO BE SOLVED: To more favourably carry out lift 
quantity holding control through a valve lift quantity variable 
mechanism constituted by having a three- dimensional cam. 
SOLUTION: Valve lift quantity in a driving state of an engine 1 1 
is computed as a target value VLA by an electronic control unit 
(ECU) 130. A valve characteristic of a suction valve 20 is 
detected as a detected value VLR by detecting displacement 
quantity of a camshaft 22. A controlled variable of valve lift 
quantity variable mechanisms 22a, 36 is computed as a driving 
duty ratio DVL in accordance with a detected value VLA and a 
target value VLR by an ECU 1 30, and valve lift quantity variable 
mechanisms 22a, 36 are controlled by the driving duty ratio 
DVL. Even when variation of the detected value VLR becomes 
zero, in the case when a difference exists between the 
detected value VLR and the target value VLA, the driving duty 
ratio DVL at the time is learned and renewed as a holding 
command value KVL. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A cam profile has the cam shaft by which the three-dimension cam which changes continuously 
was prepared in the direction of a cam shaft. The amount of valve lifts adjustable device which makes 
adjustable the amount of valve lifts of an engine bulb according to the displacement location to the direction 
of a cam shaft of this cam shaft based on the hydraulic pressure supply from a hydraulic-pressure-supply 
means, A desired value calculation means to compute the desired value of said amount of valve lifts 
according to an engine's operational status, So that the amount of valve lifts when the detection value 
detected by detection means to detect said amount of valve lifts, and said detection means becomes near 
[ which is computed by said desired value calculation means ] the desired value may be held When 
continuing the maintenance control means which controls the hydraulic pressure supply by said hydraulic- 
pressure-supply means, and the condition that there is said detection value, The bulb property control unit of 
the internal combustion engine having a learning-control means to perform learning control for comparing 
this detection value with the desired value at that time, evaluating the control-command value of said 
maintenance control means, and correcting this control-command value based on the evaluation. 
[Claim 2] It is the bulb property control device of the internal combustion engine characterized by equipping 
said learning-control means with an initial value storage means to memorize the control-command value for 
controlling said amount of valve lifts adjustable device in the direction in which said amount of valve lifts 
becomes small relatively as the study initial value, in the bulb property control device of an internal 
combustion engine according to claim 1, and being constituted. 

[Claim 3] The bulb property control unit of the internal combustion engine characterized by having further a 
renewal authorization means of a study value to permit renewal of the study value by said learning-control 
means in the bulb property control unit of an internal combustion engine according to claim 1 or 2 only 
when the temperature of the engine concerned is beyond predetermined temperature. 
[Claim 4] The bulb property control device of the internal combustion engine characterized by having 
further a prohibition means to forbid renewal of the study value by said learning-control means in the bulb 
property control device of an internal combustion engine according to claim 1 to 3 when the desired value of 
said amount of valve lifts computed becomes near the adjustable limit of said amount of valve lifts 
adjustable device. 

[Claim 5] The bulb property control device of the internal combustion engine characterized by having 
further a limit means to restrict renewal of the study value by said learning-control means in the bulb 
property control device of an internal combustion engine according to claim 1 to 3 when the desired value of 
said amount of valve lifts computed becomes near the adjustable limit of said amount of valve lifts 
adjustable device. 

[Claim 6] It is the bulb property control unit of the internal combustion engine characterized by for said 
learning-control means updating a study value to each ** in the temperature region of each ** 0 f ****** of 
the engine concerned, and ****** in the bulb property control unit of an internal combustion engine 
according to claim 1 to 5, and interpolating these study value about the middle temperature region. 
[Claim 7] A cam profile has the cam shaft by which the three-dimension cam which changes continuously 
was prepared in the direction of a cam shaft. The amount of valve lifts adjustable device which makes 
adjustable the amount of valve lifts of an engine bulb according to the displacement location to the direction 
of a cam shaft of this cam shaft based on the hydraulic pressure supply from the 1st hydraulic-pressure- 
supply means, The valve timing adjustable device which makes valve timing of said engine bulb adjustable 
according to modification of the phase pair-of-observations rearrangement phase of said cam shaft and 
engine output shaft based on the hydraulic pressure supply from the 2nd hydraulic-pressure-supply means, 
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The 1st desired value calculation means which computes the desired value of said amount of valve lifts 
according to an engine's operational status, So that the amount of valve lifts when the 1st detection value 
detected by the 1st detection means which detects said amount of valve lifts, and said 1st detection means 
becomes near [ which is computed by said desired value calculation means ] the desired value may be held 
When continuing the condition that there are the 1 st maintenance control means and said 1 st detection value 
which controls the hydraulic pressure supply by said hydraulic-pressure-supply means, The 1st learning- 
control means which performs learning control for comparing this 1st detection value with the desired value 
at that time, evaluating the control-command value of said 1st maintenance control means, and correcting 
this control-command value based on the evaluation, The 2nd desired value calculation means which 
computes the desired value of said valve timing according to an engine's operational status, So that valve 
timing when the 2nd detection value detected by the 2nd detection means which detects said valve timing, 
and said 2nd detection means becomes near [ which is computed by said 2nd desired value calculation 
means ] the desired value may be held When continuing the condition that there are the 2nd maintenance 
control means and said 2nd detection value which controls the hydraulic pressure supply by said hydraulic- 
pressure-supply means, Compare this 2nd detection value with the desired value at that time, and the 
control-command value of said 2nd maintenance control means is evaluated. It has the 2nd learning-control 
means which performs learning control for correcting this control-command value based on the evaluation. 
The bulb property control unit of the internal combustion engine characterized by carrying out fixed control 
of said valve timing adjustable device at the time of the learning control of said amount of valve lifts 
adjustable device, and carrying out fixed control of said amount of valve lifts adjustable device at the time 
of the learning control of said valve timing adjustable device. 

[Claim 8] It is the bulb property control unit of the internal combustion engine according to claim 7 
characterized by performing fixed control of said valve timing adjustable device at the time of the learning 
control of said amount of valve lifts adjustable device in the maximum lag side of said valve timing, and 
performing fixed control of said amount of valve lifts adjustable device at the time of the learning control of 
said valve timing adjustable device in the minimum lift side of said amount of valve lifts. 
[Claim 9] A cam profile has the cam shaft by which the three-dimension cam which changes continuously 
was prepared in the direction of a cam shaft. The amount of valve lifts adjustable device which makes 
adjustable the amount of valve lifts of an engine bulb according to the displacement location to the direction 
of a cam shaft of this cam shaft based on the hydraulic pressure supply from the 1 st hydraulic-pressure- 
supply means, The valve timing adjustable device which makes valve timing of said engine bulb adjustable 
according to modification of the phase pair-of-observations rearrangement phase of said cam shaft and 
engine output shaft based on the hydraulic pressure supply from the 2nd hydraulic-pressure-supply means, 
The 1 st desired value calculation means which computes the desired value of said amount of valve lifts 
according to an engine's operational status, So that the amount of valve lifts when the 1st detection value 
detected by the 1st detection means which detects said amount of valve lifts, and said 1st detection means 
becomes near [ which is computed by said desired value calculation means ] the desired value may be held 
When continuing the condition that there are the 1 st maintenance control means and said 1 st detection value 
which controls the hydraulic pressure supply by said hydraulic-pressure-supply means, The 1st learning- 
control means which performs learning control for comparing this 1 st detection value with the desired value 
at that time, evaluating the control-command value of said 1 st maintenance control means, and correcting 
this control-command value based on the evaluation, The 2nd desired value calculation means which 
computes the desired value of said valve timing according to an engine's operational status, So that valve 
timing when the 2nd detection value detected by the 2nd detection means which detects said valve timing, 
and said 2nd detection means becomes near [ which is computed by said 2nd desired value calculation 
means ] the desired value may be held When continuing the condition that there are the 2nd maintenance 
control means and said 2nd detection value which controls the hydraulic pressure supply by said hydraulic- 
pressure-supply means, Compare this 2nd detection value with the desired value at that time, and the 
control-command value of said 2nd maintenance control means is evaluated. The bulb property control unit 
of the internal combustion engine characterized by performing learning control by said 2nd learning-control 
means on condition that it has the 2nd learning-control means which performs learning control for 
correcting this control-command value based on the evaluation and the learning control by said 1st learning- 
control means is made normally. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an internal combustion engine's bulb property control 
device, and relates to the bulb property control device of the internal combustion engine having the amount 
of valve lifts adjustable device constituted by having a three-dimension cam in detail. 
[0002] 

[Description of the Prior Art] The device which makes adjustable the bulb properties, such as valve timing, 
the amount of valve lifts, etc. of an engine bulb, according to this engine's operational status is known 
conventionally that the engine property should be suitably maintained under each ******** service 
condition of an internal combustion engine. 

[0003] And as a device which makes adjustable the above-mentioned amount of valve lifts, a cam shaft is 
designed possible [ displacement ] to shaft orientations, and the thing using the so-called three-dimension 
cam which formed the cam crest of a cam established in the cam shaft so that it might change from the end 
of the shaft orientations to the other end continuously is also proposed in recent years. According to the 
amount of valve lifts adjustable device using such a three-dimension cam, the amount of the said valve lifts 
can be continuously changed now by carrying out the variation rate of the cam shaft to the shaft orientations 
with a hydraulic-drive-type actuator, corresponding to an engine's operational status. 
[0004] As equipment which, on the other hand, controls the amount of valve lifts adjustable device 
constituted by having such a three-dimension cam, the equipment indicated by JP,1 1-7203 1 ,A, for example 
is known, the electromagnetism which generates a pulse in that near corresponding to passage of each 
above-mentioned detected part accompanying rotation of this cam shaft while preparing two sorts of 
detected parts of the detected part for criteria prolonged in the shape of a straight line in that direction of an 
axis, and the detected part for movement magnitude spirally prolonged in the direction of a coaxial line to 
the cam shaft of an inhalation-of-air system with this equipment, respectively — he prepares pickup and is 
trying to supervise the amount of valve lifts by which adjustable control is carried out 
[0005] namely, the thing which a cam shaft moves in that direction of an axis in this case — passage of the 
above-mentioned detected part for criteria — corresponding — electromagnetism — the passage of the above- 
mentioned detected part for movement magnitude to the pulse generated from pickup — corresponding — 
said — electromagnetism — the generating timing of the pulse generated from pickup changes. Then, it can 
detect now correctly under supervising change of this generating timing, the displacement location of valve 
lifts, i.e., amount, to the direction of an axis of a cam shaft. And with this equipment, feedback control of the 
displacement location of a cam shaft is carried out so that it may converge on desired value about the 
amount of the said valve lifts by which this amount of valve lifts detected is computed according to engine 
operational status. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, according to the above-mentioned equipment, feedback 
control of the amount of valve lifts adjustable device based on the value detected is performed, the amount 
of valve lifts being supervised and detected correctly. 

[0007] By the way, after the above-mentioned amount of valve lifts by which detection is carried out 
reaches desired value, in order to maintain the amount of lifts, maintenance control holding the displacement 
location of a cam shaft is performed. However, if it is in the equipment of ****** which performs the 
variation rate to the shaft orientations of a cam shaft with a hydraulic-drive-type actuator, the following 
problems for this maintenance control cannot be disregarded, either. 

[0008] That is, tolerance and aging are usually contained in output characteristics, such as a hydraulic 
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control valve which constitutes an above-mentioned hydraulic-drive-type actuator. Moreover, these output 
characteristics change also with engine operational status. That is, the oil pressure obtained with a pump 
comes to differ according to an engine's rotational speed and standby, and the difference in the oil pressure 
comes to change the output characteristics of each part material of an actuator. For this reason, even if it 
performs the above-mentioned maintenance control in such a situation, it did not necessarily restrict 
corresponding correctly, and depending on the case, a gap is produced in a maintenance location, or the 
control-command value over a hydraulic control valve and its actual output characteristics have not existed 
[ whether it is a lifting and ] control hunting accompanying the above-mentioned feedback control etc. 
[0009] This invention is made in view of the above-mentioned actual condition, and the purpose is in 
offering the bulb property control unit of the internal combustion engine which can perform more suitably 
the amount maintenance control of lifts which leads the amount of valve lifts adjustable device constituted 
by having a three-dimension cam. 

[0010] Moreover, the purpose of this invention is to offer the bulb property control unit of the internal 
combustion engine which can aim at adaptation of learning control in a very desirable form to the above- 
mentioned maintenance control. 
[0011] 

[Means for Solving the Problem] Hereafter, the means and its operation effectiveness for attaining the 
above-mentioned purpose are indicated. Invention according to claim 1 has the cam shaft in which the three- 
dimension cam which changes continuously [ a cam profile ] in the direction of a cam shaft was prepared. 
The amount of valve lifts adjustable device which makes adjustable the amount of valve lifts of an engine 
bulb according to the displacement location to the direction of a cam shaft of this cam shaft based on the 
hydraulic pressure supply from a hydraulic-pressure-supply means, A desired value calculation means to 
compute the desired value of said amount of valve lifts according to an engine's operational status, So that 
the amount of valve lifts when the detection value detected by detection means to detect said amount of 
valve lifts, and said detection means becomes near [ which is computed by said desired value calculation 
means ] the desired value may be held When continuing the maintenance control means which controls the 
hydraulic pressure supply by said hydraulic-pressure-supply means, and the condition that there is said 
detection value, This detection value is compared with the desired value at that time, and the control- 
command value of said maintenance control means is evaluated, and let it be the summary to have a 
learning-control means to perform learning control for correcting this control-command value based on the 
evaluation. 

[0012] According to the above-mentioned configuration, to the output characteristics of a hydraulic- 
pressure-supply system, even if tolerance, aging, etc. are ****** cases, a value always suitable as this 
maintenance command value can be acquired, because it was made to carry out renewal of study of this at 
the basis of evaluation of the control-command value over a maintenance control means, i.e., a maintenance 
command value. Moreover, shift becomes possible promptly in this way at maintenance control by renewal 
of study being carried out continuously at a suitable maintenance command value. 

[0013] Invention according to claim 2 makes it the summary to equip said learning-control means with an 
initial value storage means to memorize the control-command value for controlling said amount of valve 
lifts adjustable device as the study initial value in the direction in which said amount of valve lifts becomes 
small relatively, and to constitute it in invention according to claim 1 . 

[0014] The result of maintenance control may become poor until the study started first is once completed, or 
until study is once completed after a failure return, and a valve lift may be in an excessive condition 
temporarily. And combustion of the gaseous mixture in a combustion chamber may become unstable 
temporarily in that case, and it may result in generating of a flame failure or an engine stall. 
[0015] According to this point and the above-mentioned configuration, this problem can be avoided now by 
having secured the command value for controlling the amount of valve lifts adjustable device as study initial 
value of a maintenance command value, so that the amount of valve lifts becomes small relatively to the 
initial value storage means. 

[0016] In invention according to claim 1 or 2, invention according to claim 3 makes it the summary to have 
further a renewal authorization means of a study value to permit renewal of the study value by said learning- 
control means, only when the temperature of the engine concerned is beyond predetermined temperature. 
[0017] The actual maintenance command value over engine temperature (for example, an oil temperature 
and water temperature) is high at a low temperature and elevated-temperature side, and it is in the 
inclination which becomes low in an intermediate-temperature field. Since according to this point and the 
above-mentioned configuration the renewal of study of the maintenance command value by learning control 
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is permitted only when the engine temperature of the engine concerned is beyond predetermined 
temperature, the maintenance command value from which that renewal of study was permitted only by the 
beyond predetermined temperature, i.e., elevated temperature, side becomes what was approximated to the 
low temperature side with that actual maintenance command value. Therefore, the maintenance command 
value used at the time next starting or between the colds also turns into a proper value. 
[0018] In invention according to claim 1 to 3, invention according to claim 4 makes it the summary to have 
further a prohibition means to forbid renewal of the study value by said learning-control means, when the 
desired value of said amount of valve lifts computed becomes near the adjustable limit of said amount of 
valve lifts adjustable device. 

[0019] This device may stop once moving from the constraint on a device [ near the adjustable limitation of 
a valve-lift adjustable device ]. And since individual difference exists in each amount of valve lifts 
adjustable device, respectively, variation may arise to the control width of face of this amount of valve lifts. 
Therefore, there is a possibility that the maintenance command value which is not suitable may be learned 
by the learning-control means, [ near the said adjustable limitation ]. 

[0020] According to this point and the above-mentioned configuration, the problem mentioned above can be 
avoided now [ near the adjustable limit of the amount of valve lifts adjustable device ] by establishing a 
prohibition means to forbid renewal of the study value by the learning-control means. 
[0021] In invention according to claim 1 to 3, invention according to claim 5 makes it the summary to have 
further a limit means to restrict renewal of the study value by said learning-control means, when the desired 
value of said amount of valve lifts computed becomes near the adjustable limit of said amount of valve lifts 
adjustable device. 

[0022] Although it is as having mentioned above that there is a possibility that study by the learning-control 
means may become less appropriate, [ near the adjustable limitation of a valve-lift adjustable device ], 
according to the above-mentioned configuration, learning control can be performed [ near the adjustable 
limit of the amount of valve lifts adjustable device ] by establishing a limit means restrict renewal of the 
study value by the learning-control means, avoiding such a problem. 

[0023] Invention according to claim 6 makes it the summary for said learning-control means to update a 
study value to each ** in the temperature region of each **of ****** of the engine concerned, and ******, 
and to interpolate these study value about the middle temperature region in invention according to claim 1 to 
5. 

[0024] In using a hydraulic-drive-type actuator for actuation of the amount of lifts adjustable actuator, a 
maintenance command value also becomes what changed with temperature of the engine concerned from 
the reason of the coefficient of viscosity changing with the temperature of hydraulic oil. 
[0025] According to this point and the above-mentioned configuration, that correction of the maintenance 
command value by the learning-control means is divided into ****** of the engine concerned and ****** 
of the engine concerned, and it is made to perform it can perform now the amount control of valve lifts 
suitably by this ****** and ******. Moreover, also in this staging area, the amount control of valve lifts 
can be suitably performed by computing the value which interpolated the maintenance command value in 
the two above-mentioned fields as a maintenance command value in the middle field of the above- 
mentioned ****** and said ******. 

[0026] Invention according to claim 7 has the cam shaft in which the three-dimension cam which changes 
continuously [ a cam profile ] in the direction of a cam shaft was prepared. The amount of valve lifts 
adjustable device which makes adjustable the amount of valve lifts of an engine bulb according to the 
displacement location to the direction of a cam shaft of this cam shaft based on the hydraulic pressure 
supply from the 1 st hydraulic-pressure-supply means, The valve timing adjustable device which makes 
valve timing of said engine bulb adjustable according to modification of the phase pair-of-observations 
rearrangement phase of said cam shaft and engine output shaft based on the hydraulic pressure supply from 
the 2nd hydraulic-pressure-supply means, The 1 st desired value calculation means which computes the 
desired value of said amount of valve lifts according to an engine's operational status, So that the amount of 
valve lifts when the 1 st detection value detected by the 1 st detection means which detects said amount of 
valve lifts, and said 1 st detection means becomes near [ which is computed by said desired value calculation 
means ] the desired value may be held When continuing the condition that there are the 1 st maintenance 
control means and said 1st detection value which controls the hydraulic pressure supply by said hydraulic- 
pressure-supply means, The 1st learning-control means which performs learning control for comparing this 
1st detection value with the desired value at that time, evaluating the control -command value of said 1st 
maintenance control means, and correcting this control-command value based on the evaluation, The 2nd 
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desired value calculation means which computes the desired value of said valve timing according to an 
engine's operational status, So that valve timing when the 2nd detection value detected by the 2nd detection 
means which detects said valve timing, and said 2nd detection means becomes near [ which is computed by 
said 2nd desired value calculation means ] the desired value may be held When continuing the condition that 
there are the 2nd maintenance control means and said 2nd detection value which controls the hydraulic 
pressure supply by said hydraulic-pressure-supply means, Compare this 2nd detection value with the desired 
value at that time, and the control-command value of said 2nd maintenance control means is evaluated. It 
has the 2nd learning-control means which performs learning control for correcting this control-command 
value based on the evaluation. Carry out fixed control of said valve timing adjustable device at the time of 
the learning control of said amount of valve lifts adjustable device, and let it be the summary to carry out 
fixed control of said amount of valve lifts adjustable device at the time of the learning control of said valve 
timing adjustable device. 

[0027] Usually, when using combining the good fluctuation valve system using the three-dimension cam 
indicated to claim 1 , and the valve timing adjustable device which makes valve timing adjustable with the 
above-mentioned configuration according to the above-mentioned good fluctuation valve system, it may 
become difficult to perform correctly learning control of the above-mentioned maintenance command value. 

[0028] According to this point and the above-mentioned configuration, in case learning control of the 
maintenance command value of the two above-mentioned devices is performed, learning control of the 
maintenance command value of each [ these ] device can be correctly performed by carrying out fixed 
control of the near device which is not set as the object of learning control compulsorily. 
[0029] Let things be the summary for setting invention according to claim 8 to invention according to claim 
7, fixed control of said valve timing adjustable device at the time of the learning control of said amount of 
valve lifts adjustable device being performed in the maximum lag side of said valve timing, and fixed 
control of said amount of valve lifts adjustable device at the time of the learning control of said valve timing 
adjustable device being performed in the minimum lift side of said amount of valve lifts. 
[0030] According to the above-mentioned configuration, it can avoid now suitably that the amount of valves 
overlap becomes excessive at the time of learning control by carrying out valve timing in the maximum lag 
side, and carrying out fixed control of the amount of valve lifts in the amount side of the minimum lifts at 
the time of the learning control of a valve timing adjustable device at the time of the learning control of the 
amount of valve lifts adjustable device. 

[0031] Invention according to claim 9 has the cam shaft in which the three-dimension cam which changes 
continuously [ a cam profile ] in the direction of a cam shaft was prepared. The amount of valve lifts 
adjustable device which makes adjustable the amount of valve lifts of an engine bulb according to the 
displacement location to the direction of a cam shaft of this cam shaft based on the hydraulic pressure 
supply from the 1st hydraulic-pressure-supply means, The valve timing adjustable device which makes 
valve timing of said engine bulb adjustable according to modification of the phase pair-of-observations 
rearrangement phase of said cam shaft and engine output shaft based on the hydraulic pressure supply from 
the 2nd hydraulic-pressure-supply means, The 1 st desired value calculation means which computes the 
desired value of said amount of valve lifts according to an engine's operational status, So that the amount of 
valve lifts when the 1st detection value detected by the 1st detection means which detects said amount of 
valve lifts, and said 1 st detection means becomes near [ which is computed by said desired value calculation 
means ] the desired value may be held When continuing the condition that there are the 1 st maintenance 
control means and said 1st detection value which controls the hydraulic pressure supply by said hydraulic- 
pressure-supply means, The 1 st learning-control means which performs learning control for comparing this 
1 st detection value with the desired value at that time, evaluating the control-command value of said 1 st 
maintenance control means, and correcting this control-command value based on the evaluation, The 2nd 
desired value calculation means which computes the desired value of said valve timing according to an 
engine's operational status, So that valve timing when the 2nd detection value detected by the 2nd detection 
means which detects said valve timing, and said 2nd detection means becomes near [ which is computed by 
said 2nd desired value calculation means ] the desired value may be held When continuing the condition that 
there are the 2nd maintenance control means and said 2nd detection value which controls the hydraulic 
pressure supply by said hydraulic-pressure-supply means, Compare this 2nd detection value with the desired 
value at that time, and the control-command value of said 2nd maintenance control means is evaluated. It 
has the 2nd learning-control means which performs learning control for correcting this control-command 
value based on the evaluation, and let it be the summary to perform learning control by said 2nd learning- 
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control means, on condition that the learning control by said 1st learning-control means is made normally. 
[0032] According to the above-mentioned configuration, early stabilization about maintenance control 
which led the amount of said valve lifts adjustable device comes to be attained by the learning control of the 
amount of valve lifts adjustable device having priority, and being performed. 
[0033] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt which materialized the bulb property control 
unit of the internal combustion engine of this invention is explained according to drawing 1 - drawing 8 . 
[0034] The gasoline engine 1 1 for mount of a serial 4-cylinder (only henceforth an "engine") is shown in 
drawing 1 as an internal combustion engine. The engine 1 1 is equipped with the cylinder block 1 3 with 
which the piston 12 which carries out both-way migration was formed, oil-pan-mechanism 13a prepared in 
the cylinder block 13 bottom, and the cylinder head 14 prepared in the cylinder block 13 bottom. 
[0035] The crankshaft 15 which is an output shaft is supported by the lower part of this engine 1 1 pivotable, 
and the piston 12 is connected with this crankshaft 15 through the connecting rod 16. And both-way 
migration of a piston 12 is changed into rotation of a crankshaft 15 by the connecting rod 16. Moreover, a 
combustion chamber 17 is established in the piston 12 bottom, and the inhalation-of-air path 18 and the 
flueway 19 are connected to this combustion chamber 17. And the inhalation-of-air path 18 and a 
combustion chamber 1 7 are opened for free passage and intercepted with an intake valve 20, and a flueway 
19 and a combustion chamber 17 are opened for free passage and intercepted by the exhaust air bulb 21. 
[0036] On the other hand, the inspired air flow path cam shaft 22 and the exhaust side cam shaft 23 are 
formed in the cylinder head 14 in parallel. It is supported movable to that the inspired air flow path cam 
shaft 22 is pivotable and shaft orientations at the cylinder head 14 top, and although the exhaust side cam 
shaft 23 is pivotable, it is supported by shaft orientations on the cylinder head 14 impossible [ migration ]. 
[0037] The valve timing adjustable actuator 24 equipped with timing pulley 24a is formed in the end section 
of the inspired air flow path cam shaft 22, and amount of lifts adjustable actuator 22a for making the other 
end move the inspired air flow path cam shaft 22 to shaft orientations is prepared in it. Moreover, the timing 
pulley 25 is attached in the end section of the exhaust side cam shaft 23. Timing pulley 24a of this timing 
pulley 25 and the valve timing adjustable actuator 24 is connected with pulley 15a attached in the crankshaft 
1 5 through the timing belt 26. And these inspired air flow path cam shaft 22 and the exhaust side cam shaft 
23 rotate synchronizing with rotation of a crankshaft 1 5 by transmitting rotation of the crankshaft 1 5 as a 
driving-side revolving shaft to the inspired air flow path cam shaft 22 and the exhaust side cam shaft 23 as a 
follower side revolving shaft through a timing belt 26. 

[0038] The air inlet cam 27 which contacts the upper limit of an intake valve 20 is formed in the inspired air 
flow path cam shaft 22, and the exhaust cam 28 which contacts the upper limit of the exhaust air bulb 21 is 
formed in the exhaust side cam shaft 23. And if the inspired air flow path cam shaft 22 rotates, the closing 
motion drive of the intake valve 20 will be carried out by the air inlet cam 27, and if the exhaust side cam 
shaft 23 rotates, the closing motion drive of the exhaust air bulb 21 will be carried out by the exhaust cam 
28. 

[0039] Here, although the cam profile of an exhaust cam 28 is fixed to the shaft orientations of the exhaust 
side cam shaft 23, the cam profile of an air inlet cam 27 is changing to the shaft orientations of the inspired 
air flow path cam shaft 22 continuously, as shown in drawing 2 . That is, the air inlet cam 27 is constituted 
as a three-dimension cam mentioned above. 

[0040] And if the inspired air flow path cam shaft 22 moves in the direction of arrow-head A, while the 
amount of valve lifts of the intake valve 20 by the air inlet cam 27 will become large gradually, the valve- 
opening time amount of an intake valve 20 becomes long gradually. Moreover, with the direction of arrow- 
head A, if the inspired air flow path cam shaft 22 moves to hard flow, while the amount of valve lifts of the 
intake valve 20 by the air inlet cam 27 will become small gradually, the valve-opening time amount of an 
intake valve 20 becomes short gradually. Therefore, adjustment of the valve-opening time amount of an 
intake valve 20 and the amount of valve lifts can be performed by moving the inspired air flow path cam 
shaft 22 to the shaft orientations. 

[0041] In addition, the amount of valve lifts adjustable device concerning this operation gestalt is equipped 
with above-mentioned amount of lifts adjustable actuator 22a, and the 1st oil control valve (OCV) 36, and is 
constituted. 

[0042] Next, amount of lifts adjustable actuator 22a for moving the inspired air flow path cam shaft 22 to 
the shaft orientations and its amount of lifts adjustable actuator 22a are explained based on drawin g 3 about 
the oil supply structure for driving with oil pressure. 

[0043] As shown in drawing 3 , amount of lifts adjustable actuator 22a consists of a cylinder tube 31 which 
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makes tubed, a piston 32 prepared in the cylinder tube 31, and an end cover 33 of the pair prepared so that 
both-ends opening of a cylinder tube 3 1 might be plugged up. This cylinder tube 3 1 is being fixed to the 
cylinder head 1 4. 

[0044] The inspired air flow path cam shaft 22 is connected with the piston 32 through auxiliary shaft 33a 
which penetrated one end cover 33. In addition, anti-friction-bearing 33b intervenes between auxiliary shaft 
33a and the inspired air flow path cam shaft 22, and amount of lifts adjustable actuator 22a enables it to 
drive smoothly the inspired air flow path cam shaft 22 to rotate in the direction of a revolving shaft through 
auxiliary shaft 33a and anti-friction-bearing 33b. 

[0045] The inside of a cylinder tube 3 1 is divided by 1 st pressure room 3 1 a and 2nd pressure room 31b with 
the piston 32. The 1st feeding-and-discarding path 34 formed in one end cover 33 is connected to 1st 
pressure room 31a, and the 2nd feeding-and-discarding path 35 formed in the end cover 33 of another side is 
connected to 2nd pressure room 31b. 

[0046] And if hydraulic oil is alternatively supplied to 1st pressure room 31a and 2nd pressure room 31b 
through the 1st feeding-and-discarding path 34 or the 2nd feeding-and-discarding path 35, a piston 32 will 
move to the shaft orientations of the inspired air flow path cam shaft 22. The inspired air flow path cam 
shaft 22 also moves to those shaft orientations with migration of this piston 32. 

[0047] The 1st feeding-and-discarding path 34 and the 2nd feeding-and-discarding path 35 are connected to 
the 1st oil control valve 36. The supply path 37 and the discharge path 38 are connected to this 1st oil 
control valve 36. And the supply path 37 is connected to said oil-pan-mechanism 13a through the oil pump 
P driven with rotation of a crankshaft 15, and direct continuation of the discharge path 38 is carried out to 
oil-pan-mechanism 13a. 

[0048] The 1st oil control valve 36 is equipped with casing 39, and the 1st feeding-and-discarding port 40, 
the 2nd feeding-and-discarding port 41, the 1st discharge port 42, the 2nd discharge port 43, and the supply 
port 44 are established in casing 39. The 2nd feeding-and-discarding path 35 is connected to these 1st 
feeding-and-discarding port 40, and the 1st feeding-and-discarding path 34 is connected to the 2nd feeding- 
and-discarding port 41. Furthermore, the above-mentioned supply path 37 is connected to a supply port 44, 
and the above-mentioned discharge path 38 is connected to the 1st discharge port 42 and the 2nd discharge 
port 43. moreover — the inside of casing 39 — four valve portions 45 — having — a coil spring 46 and 
electromagnetism — the spool 48 energized in the respectively reverse direction by the solenoid 47 is 
formed. 

[0049] and electromagnetism ~ in the magnetic neutral state of a solenoid 47, spool 48 is arranged by the 
elastic force of a coil spring 46 at the end side (right-hand side in drawing 3 ) of casing 39, the 1st feeding- 
and-discarding port 40 and the 1 st discharge port 42 are open for free passage, and the 2nd feeding-and- 
discarding port 4 1 and a supply port 44 are open for free passage. In this condition, the hydraulic oil in oil- 
pan-mechanism 13a is supplied to 1st pressure room 31a through the supply path 37, the 1st oil control 
valve 36, and the 1st feeding-and-discarding path 34. Moreover, the hydraulic oil which was in 2nd pressure 
room 31b is returned into oil-pan-mechanism 13a through the 2nd feeding-and-discarding path 35, the 1st 
oil control valve 36, and the discharge path 38. Consequently, a piston 32 and the inspired air flow path cam 
shaft 22 move to an arrow head A and hard flow. 

[0050] on the other hand — electromagnetism — when a solenoid 47 is excited, spool 48 resists the elastic 
force of a coil spring 46, it is arranged at the other end side (it sets to drawing 3 and is left-hand side) of 
casing 39, the 2nd feeding-and-discarding port 41 is open for free passage with the 2nd discharge port 43, 
and the 1st feeding-and-discarding port 40 is open for free passage with a supply port 44. In this condition, 
the hydraulic oil in oil-pan-mechanism 13a is supplied to 2nd pressure room 31b through the supply path 37, 
the 1st oil control valve 36, and the 2nd feeding-and-discarding path 35. Moreover, the hydraulic oil which 
was in 1st pressure room 31a is returned in oil-pan-mechanism 13a through the 1st feeding-and-discarding 
path 34, the 1st oil control valve 36, and the discharge path 38. Consequently, a piston 32 and the inspired 
air flow path cam shaft 22 move in the direction of arrow-head A. 

[0051] furthermore, electromagnetism — if the electric supply to a solenoid 47 is controlled and spool 48 is 
located in the middle of casing 39, the 1st feeding-and-discarding port 40 and the 2nd feeding-and- 
discarding port 41 will be blockaded, and migration of the hydraulic oil which leads these feeding-and- 
discarding ports 40 and 41 will be forbidden. In this condition, the feeding and discarding of hydraulic oil 
are not performed to 1st pressure room 31a and 2nd pressure room 31b, but in 1st pressure room 31a and 
2nd pressure room 31b, restoration maintenance of the hydraulic oil is carried out, and a piston 32 and the 
inspired air flow path cam shaft 22 are fixed. 

[0052] Next, the above-mentioned valve timing adjustable actuator 24 for adjusting the closing motion 
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timing of an intake valve 20 is explained in detail based on drawing 4 . As shown in drawing 4 , the valve 
timing adjustable actuator 24 is equipped with timing pulley 24a. This timing pulley 24a is equipped with 
the cylinder part 5 1 which the inspired air flow path cam shaft 22 penetrates, the disk section 52 which 
projects from the peripheral face of a cylinder part 51, and two or more external teeth 53 prepared in the 
peripheral face of the disk section 52. The cylinder part 51 of the above-mentioned timing pulley 24a is 
supported by bearing 14a of the cylinder head 14 pivo table. And the inspired air flow path cam shaft 22 has 
penetrated the cylinder part 5 1 so that it may slide to the shaft orientations and can move to them. 
[0053] Moreover, the inner gear 54 prepared so that the point of the inspired air flow path cam shaft 22 
might be covered is being fixed with the bolt 55. This inner gear 54 is making the configuration that minor 
diameter gear section 54b of slanting teeth was formed in two steps as well as major-diameter gear section 
54a of slanting teeth, as shown in drawing 5 . 

[0054] Furthermore, the subgear 56 which equipped minor diameter gear section 54b of the inner gear 54 
with internal-tooth 56b of slanting teeth as well as external-tooth 56a of slanting teeth is clenched as the 
internal-tooth 56b shows to drawing 4 . In the case of this tabling, the ring-like spring washer 57 is arranged 
between the inner gear 54 and the subgear 56, and it is energizing to shaft orientations so that the subgear 56 
may be separated from the inner gear 54. In addition, the outer diameter of the inner gear 54 and the subgear 
56 is the same, and the skew ratio of the slanting teeth is a skew ratio combinable with helical spline 61b 
prepared in the part where the vane rotor 61 explained below corresponds, respectively. 
[0055] The covering 60 which seals housing 59, and the 1st pressure room 70 and the 2nd pressure room 71 
later mentioned in inside housing 59 with two or more bolts 58 (here four bolts) is attached in the disk 
section 52 of timing pulley 24a. In addition, hole 60a for opening wide cylindrical space 61c mentioned 
later, and performing smoothly sliding to the shaft orientations of the inspired air flow path cam shaft 22 is 
prepared in the core of covering 60. 

[0056] The condition of having removed the above-mentioned bolt 58, covering 60, and a bolt 55 to drawing 
6 , and having seen the interior of housing 59 from Hidari in drawing 4 to it is shown. In addition, the valve 
timing adjustable actuator 24 of drawing 4 shows the cross-section condition in the B-B line in drawing 6 . 
[0057] Housing 59 is equipped with two or more walls 62, 63, 64, and 65 (here four) which project toward 
the direction of a core from inner skin 59a as shown in this drawing 6 . And the disc-like vane rotor 61 
which touches in peripheral face 61a is arranged rotatable to the apical surface of the walls 62, 63, 64, and 
65. 

[0058] Cylindrical space 61c ( drawing 4 ) is formed in the core of the disc-like vane rotor 61, it is 
especially in this operation gestalt, and helical spline 61b which has a predetermined twist angle in the 
whole inner skin to the shaft orientations of the inspired air flow path cam shaft 22 is formed. Both major- 
diameter gear section 54a of the inner gear 54 which consists of slanting teeth and which was mentioned 
above, and external-tooth 56a of the subgear 56 are clenched by this helical spline 61b. About the twist 
angle of this helical spline 61b, detailed explanation about an operation is behind given in that include-angle 
setting mode list. 

[0059] On the other hand, according to tabling with internal-tooth 56b of the subgear 56 mentioned above 
and minor diameter gear section 54b of the inner gear 54 which this also becomes from slanting teeth, and 
the operation with a spring washer 57, major-diameter gear section 54a of the inner gear 54 and external- 
tooth 56a of the subgear 56 come to produce the energization force relatively rotated to hard flow. For this 
reason, while the backlash between helical spline 61b and gears 54 and 56 is absorbed and being able to 
arrange the inner gear 54 with high precision to the vane rotor 61, that tap tone also comes to be controlled. 
[0060] Moreover, the disc-like vane rotor 61 was projected to the space between walls 62, 63, 64, and 65, 
and equips the peripheral face 61a with the vanes 66, 67, 68, and 69 which have touched the tip at inner skin 
59a of housing 59. These vanes 66, 67, 68, and 69 form the 1st pressure room 70 and the 2nd pressure room 
71 by dividing the space between walls 62, 63, and 64 and 65. 

[0061] In the valve timing adjustable actuator 24 of a configuration of having mentioned above, if a 
crankshaft 1 5 rotates by engine drive and the rotation is transmitted to timing pulley 24a through a timing 
belt 26, timing pulley 24a and the inspired air flow path cam shaft 22 will rotate to one in the state of the 
rotation phase contrast currently adjusted. It is as having mentioned above that the closing motion drive of 
the intake valve 20 ( drawing 1 ) is carried out with rotation of this inspired air flow path cam shaft 22. 
[0062] And at the time of the drive of an engine 1 1, by the oil pressure control to the 1st pressure room 70 
and the 2nd pressure room 71 , if the vane rotor 61 is rotated relatively [ hand of cut ] to housing 59, namely, 
if adjustment control of rotation phase contrast will be performed to the side which carries out the tooth lead 
angle of the inspired air flow path cam shaft 22 to a crankshaft 15, the closing motion timing of an intake 
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valve 20 will become early. 

[0063] Moreover, conversely, if the vane rotor 61 is rotated relatively [ hand of cut ] to hard flow to housing 
59 (i.e., if adjustment control of rotation phase contrast is performed to the side which carries out the lag of 
the inspired air flow path cam shaft 22 to a crankshaft 1 5), the closing motion timing of an intake valve 20 
will become late. 

[0064] In addition, closing motion timing is delayed at the time of low rotation of an engine 11, and, as for 
an intake valve 20, closing motion timing is usually brought forward at the time of high rotation of an 
engine 11. This is for raising the inhalation effectiveness of the mixed gas to a combustion chamber 17 at 
the time of high rotation of an engine 1 1 while aiming at stability of engine rotation at the time of low 
rotation of an engine 1 1 . 

[0065] Next, it is in the valve timing adjustable actuator 24, and the structure which carries out the oil 
pressure control of the rotation phase contrast between housing 59 and the vane rotors 61 for adjusting the 
closing motion timing of an intake valve 20 is explained. 

[0066] As shown in drawing 6 , the oilway opening 80 for tooth lead angles carries out opening to the 1 st 
pressure room 70 side of each walls 62-65 which project inside housing 59, respectively, and the oilway 
opening 81 for lags is carrying out opening to the 2nd pressure room 71 side of each walls 62-65, 
respectively. Moreover, among each walls 62-65 which touch the oilway opening 80 for tooth lead angles, 
even if vanes 66-69 have plugged up the oilway opening 80 for tooth lead angles, Crevices 62a-65a are 
established in the disk section 52 ( drawing 4 ) side so that the oil pressure which the vane rotor 61 rotates in 
the direction of a tooth lead angle can be given. Similarly, among each walls 62-65 which touch the oilway 
opening 81 for lags, even if vanes 66-69 have plugged up the oilway opening 81 for lags, Crevices 62b-65b 
are established in the disk section 52 ( drawing 4 ) side so that the oil pressure which the vane rotor 61 
rotates in the direction of a lag can be given. 

[0067] On the other hand, as shown in drawing 4 , each oilway opening 80 for tooth lead angles is connected 
to one periphery slot 51a of a cylinder part 51 by the tooth-lead-angle control oilway 84 in the disk section 
52, and the tooth-lead-angle control oilways 86 and 88 in a cylinder part 5 1 . Moreover, each oilway opening 
81 for lags is connected to periphery slot 51b of another side of a cylinder part 51 by the lag control oilway 
85 in the disk section 52, and the lag control oilways 87 and 89 in a cylinder part 51. 
[0068] Moreover, the lubricating oil way 90 which branched from the lag control oilway 87 in a cylinder 
part 51 is connected to the broad inner circumference slot 91 established in inner skin 51c of a cylinder part 
51. By this, the hydraulic oil which flows the inside of the lag control oilway 87 is led to inner skin 51c of a 
cylinder part 5 1 , and edge outside peripheral surface 22b of the inspired air flow path cam shaft 22 as a 
lubricating oil. 

[0069] One periphery slot 5 1 a of a cylinder part 5 1 is connected to the 2nd oil control valve 94 through the 
tooth-lead-angle control oilway 92 in the cylinder head 14, and periphery slot 51b of another side of a 
cylinder part 51 is connected to the 2nd oil control valve 94 through the lag control oilway 93 in the cylinder 
head 14. 

[0070] The supply path 95 and the discharge path 96 are connected to the 2nd oil control valve 94. And it 
has connected with oil-pan-mechanism 13a through the same oil pump P, and the supply path 95 is carrying 
out direct continuation of the discharge path 96 to having used with the 1st oil control valve 36 at oil-pan- 
mechanism 13a. Therefore, an oil pump P sends out hydraulic oil from oil-pan-mechanism 13a to two 
supply paths 37 and 95. 

[0071] the 2nd oil control valve 94 is constituted like the 1st oil control valve 36 — having - casing 102, the 
1st feeding-and-discarding port 104, the 2nd feeding-and-discarding port 106, a valve portion 107, the 1st 
discharge port 108, the 2nd discharge port 1 10, a supply port 1 12, a coil spring 1 14, and electromagnetism — 
it has the solenoid 116 and the spool 118. And the lag control oilway 93 in the cylinder head 14 is connected 
to the 1 st feeding-and-discarding port 1 04, and the tooth-lead-angle control oilway 92 in the cylinder head 
14 is connected to the 2nd feeding-and-discarding port 106. Moreover, the supply path 95 is connected to a 
supply port 1 12, and the discharge path 96 is connected to the 1st discharge port 108 and the 2nd discharge 
port 110. 

[0072] therefore, electromagnetism — in the magnetic neutral state of a solenoid 116, spool 1 18 is arranged 
by the elastic force of a coil spring 1 1 4 at the end side (it sets to drawing 4 and is right-hand side) of casing 
102, the 1st feeding-and-discarding port 104 and the 1st discharge port 108 are open for free passage, and 
the 2nd feeding-and-discarding port 106 is open for free passage with a supply port 1 12. In this condition, 
the hydraulic oil in oil-pan-mechanism 13a is supplied to the 1st pressure room 70 of the valve timing 
adjustable actuator 24 through the supply path 95, the 2nd oil control valve 94, the tooth-lead-angle control 
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oilway 92, periphery slot 51a, the tooth-lead-angle control oilway 88, the tooth-lead-angle control oilway 
86, the tooth-lead-angle control oilway 84, the oilway opening 80 for tooth lead angles, and Crevices 62a, 
63a, 64a, and 65a. Moreover, the hydraulic oil which was in the 2nd pressure room 71 of the valve timing 
adjustable actuator 24 is returned into oil-pan-mechanism 13a through Crevices 62b, 63b, 64b, and 65b, the 
oilway opening 81 for lags, the lag control oilway 85, the lag control oilway 87, the lag control oilway 89, 
periphery slot 51b, the lag control oilway 93, the 2nd oil control valve 94, and the discharge path 96. 
Consequently, as the vane rotor 61 carries out relative rotation in the direction of a tooth lead angle and 
mentioned above to it to housing 59, the closing motion timing of an intake valve 20 is brought forward. 
[0073] on the other hand — electromagnetism — when a solenoid 1 16 is excited, spool 118 resists the elastic 
force of a coil spring 1 14, it is arranged at the other end side (it sets to drawing 4 and is left-hand side) of 
casing 102, the 2nd feeding-and-discarding port 106 is open for free passage with the 2nd discharge port 
110, and the 1st feeding-and-discarding port 104 is open for free passage with a supply port 112. In this 
condition, the hydraulic oil in oil-pan-mechanism 13a is supplied to the 2nd pressure room 71 of the valve 
timing adjustable actuator 24 through the supply path 95, the 2nd oil control valve 94, the lag control oilway 
93, periphery slot 51b, the lag control oilway 89, the lag control oilway 87, the lag control oilway 85, the 
oilway opening 81 for lags, and Crevices 62b, 63b, 64b, and 65b. Moreover, the hydraulic oil which was in 
the 1st pressure room 70 of the valve timing adjustable actuator 24 is returned into oil-pan-mechanism 13a 
through Crevices 62a, 63a, 64a, and 65a, the oilway opening 80 for tooth lead angles, the tooth-lead-angle 
control oilway 84, the tooth-lead-angle control oilway 86, the tooth-lead-angle control oilway 88, periphery 
slot 51a, the tooth-lead-angle control oilway 92, the 2nd oil control valve 94, and the discharge path 96. 
Consequently, as the vane rotor 61 carries out relative rotation in the direction of a lag and mentioned above 
to it to housing 59, closing motion timing of an intake valve 20 is made late. 

[0074] furthermore, electromagnetism — if the electric supply to a solenoid 1 16 is controlled and spool 118 
is located in the middle of casing 102, the 1st feeding-and-discarding port 104 and the 2nd feeding-and- 
discarding port 106 will be blockaded, and migration of the hydraulic oil which leads these feeding-and- 
discarding port 104,106 will be forbidden. In this condition, the feeding and discarding of hydraulic oil are 
not performed to the 1st pressure room 70 or the 2nd pressure room 71 of the valve timing adjustable 
actuator 24, but restoration maintenance of the hydraulic oil is carried out into the 1 st pressure room 70 and 
the 2nd pressure room 71, and the vane rotor 61 stops the relative rotation to housing 59. Consequently, the 
closing motion timing of an intake valve 20 is held at a condition when the vane rotor 61 is fixed. 
[0075] In addition, the valve timing adjustable device of this operation gestalt is equipped with the valve 
timing adjustable actuator 24 and the 2nd oil control valve (OCV) 94, and is constituted. 
[0076] If it is in the amount of lifts adjustable device and valve timing adjustable device which were 
mentioned above, drive control of OCV36 and OCV94 is carried out through an electronic control unit 
(henceforth "ECU") 130, respectively, and the closing motion property of an intake valve 20 is changed by 
the control. This ECU130 is constituted as a logic operation circuit equipped with CPU132, ROM133, 
RAMI 34, and backup RAMI 35 grade, as shown in drawing 1 . 

[0077] Here, ROM 133 is memory the table referred to in case various control programs and the various 
control programs of those are performed, a map, etc. are remembered to be. CPU 132 performs data 
processing required for control based on the various control programs memorized by ROM 133. Moreover, 
RAMI 34 is memory which memorizes temporarily the data inputted from the result of an operation and 
each sensor in CPU 132, and backup RAM 135 is the memory of the non- volatile which memorizes the data 
which should be saved at the time of a halt of an engine 11. And CPU132, ROM133, RAM134, and backup 
RAM 135 are connected with the external input circuit 137 and the external output circuit 138 while 
connecting mutually through a bus 136. 

[0078] Various sensors for detecting the operational status of an engine 11, such as a coolant temperature 
sensor 127, an intake-pressure sensor which is not illustrated, and a throttle sensor, and the crank angle 
sensor 123 and the cam angle sensor 126 are connected to the external input circuit 137. Moreover, OCV36 
and OCV94 are connected to the external output circuit 138. 

[0079] Even if it is the case where the three-dimension cam illustrated to drawing 2 is used, when carrying 
out the variation rate of the inspired air flow path cam shaft 22 to shaft orientations, the valve-opening stage 
of an intake valve 20 is fixed, and he is trying only for a clausilium stage to change with setup of the twist 
angle of helical spline 61b especially mentioned above with this operation gestalt, although bulb property 
control of an intake valve 20 is performed through ECU 130 of such a configuration. 
[0080] When it is going to perform finer bulb property control combining the amount of lifts adjustable 
actuator, and the valve timing adjustable actuator 24, he is trying to avoid the following problem to produce 
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by this. That is, in order to determine valve timing correctly, it is the problem that it will be inadequate just 
to control this valve timing adjustable actuator 24, it will be necessary to also take into consideration the 
actuation situation of the above-mentioned amount of lifts adjustable actuator 22a which determines a lift 
property, and adaptation of the controlled variable by these actuators becomes complicated. 
[0081] Then, he is trying to avoid the above-mentioned problem in this operation gestalt by installing in the 
degree difference of crank angle with the valve-opening stage of an inlet valve in case the valve-opening 
stage and the amount of valve lifts of an inlet valve in case the amount of valve lifts which mentioned the 
twist angle above is max are min using helical spline 61b mentioned above. 

[0082] Thereby, in bulb property control of an intake valve 20, a valve timing adjustable device is 
controllable by controlling the amount of valve lifts adjustable device independently, respectively to the 
value of a request of these bulb property about the amount of valve lifts of this intake valve 20 again about 
valve-opening stage control of this intake valve 20. 

[0083] By the way, the bulb property concerning control of the amount of valve lifts adjustable device by 
the above ECU 130 and a valve timing adjustable device is computed based on the detection result of the 
cam angle sensor 126 mentioned above and the crank angle sensor 123. Here, the structure for detecting the 
migration location of the air inlet cam 27 to the direction of an axis of the inspired air flow path cam shaft 
22 and the variation of the phase pair-of-observations rearrangement phase of the inspired air flow path cam 
shaft 22 to a crankshaft 1 5 is explained using drawing 1 , drawing 7 , and drawing 8 . 

[0084] As shown in drawing 1 , in the crankshaft 15, crank side detected part 123a of the pair which consists 
of the magnetic substance protrudes on the peripheral face of the edge of pulley 15a and the opposite side, 
and the crank angle sensor 123 is formed near the edge of the crankshaft 15. Moreover, in the inspired air 
flow path cam shaft 22, detected part 126for criteria a of a pair and detected part 126b for one movement 
magnitude which this also becomes from the magnetic substance protrude on the peripheral face of the edge 
of the valve timing adjustable actuator 24 and the opposite side, and the cam angle sensor 126 is formed 
near the edge of the inspired air flow path cam shaft 22. 

[0085] Crank side detected part 123a of a top Norikazu pair is prolonged in the shape of a straight line in the 
direction of an axis of a crankshaft 15, as shown in drawing 7 (a) and (b), and include-angle spacing 
centering on the axis of the crankshaft 15 in these crank side detected part 123 a has become 180 degrees. 
And if a crankshaft 15 rotates, crank side detected part 123a of a pair will pass to the hand of cut of a 
crankshaft 15 to the crank angle sensor 123. If crank side detected part 123a and the crank angle sensor 123 
pass each other, induction of the current will be carried out to the crank angle sensor 123, and it will come to 
be outputted from this sensor 123 as a pulse signal. 

[0086] Moreover, as shown in drawing 8 (a) and (b), detected part 126a for criteria of the above-mentioned 
pair is prolonged in the shape of a straight line in the direction of an axis of the inspired air flow path cam 
shaft 22, and include-angle spacing centering on the axis of the inspired air flow path cam shaft 22 in 
detected part 126a for these criteria has become 180 degrees. In the peripheral face of the inspired air flow 
path cam shaft 22, detected part 126b for movement magnitude was prepared in the location corresponding 
to between detected part 126a for criteria of a pair, and detected part 126b for the said movement magnitude 
is spirally prolonged in the direction of an axis of the inspired air flow path cam shaft 22. And if the inspired 
air flow path cam shaft 22 rotates, detected part 126for criteria a of a pair and detected part 126b for one 
movement magnitude will pass each other to the cam angle sensor 126 to the hand of cut of the inspired air 
flow path cam shaft 22. If the cam angle sensor 126, detected part 126for criteria a, and detected part 126b 
for movement magnitude pass each other, induction of the current will be carried out to the cam angle 
sensor 126, and it will come to be outputted from this sensor 126 as a pulse signal. 

[0087] Next, the electric configuration of the bulb property control unit in this operation gestalt is explained 
with reference to drawing 1 . If it is in this bulb property control unit, drive control of the 1st above OCV 36 
and 2nd OCV94 is carried out through an electronic control unit (henceforth "ECU") 130, and the closing 
motion property of an intake valve 20 is changed by that control. This ECU 130 is constituted as a theoretical 
arithmetic circuit equipped with ROM133, CPU132, RAM134, and backup RAM135 grade. 
[0088] Here, ROM 133 is memory the map referred to in case various control programs and the various 
control programs of those are performed is remembered to be. CPU 132 performs data processing for which 
it asks based on the various control programs memorized by ROM133. Moreover, RAM135 is memory 
which memorizes temporarily the data inputted from the result of an operation and each sensor in CPU132, 
and backup RAM 135 is the memory of the non- volatile which memorizes the data which should be saved at 
the time of a halt of an engine 11. And ROM133, CPU132, RAMI 34, and backup RAM 135 are connected 
with the external input circuit 137 and the external output circuit 138 while connecting mutually through a 
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bus 136. 

[0089] Various sensors for detecting the operational status of an engine 11, such as an engine-speed sensor 
which detects the engine speed NE of an engine 1 1 , an intake-pressure sensor which detects the intake 
pressure PM of this engine 1 1 , a coolant temperature sensor which detects the water temperature TA of an 
engine 1 1, a throttle sensor, etc. which are not illustrated, and the above-mentioned crank angle sensor 123 
and the cam angle sensor 126 are connected to the external input circuit 137. Moreover, said the 1st OCV36 
and 2nd OCV94 are connected to the external output circuit 138. 

[0090] With this operation gestalt, bulb property control of an intake valve 20 is performed through 
ECU130 of such a configuration. That is, ECU130 carries out drive control of 2nd OCV94 based on the 
detecting signal from the various sensors which are not illustrated for detecting the operational status of an 
engine 11, and it operates the valve timing adjustable actuator 24 so that it may become the closing motion 
timing (desired value VVA) to which the intake valve 20 fitted the operational status of an engine 1 1 . 
Moreover, ECU 130 carries out drive control of 1 st OCV36 based on the detecting signal from the various 
above-mentioned sensors, and it operates amount of lifts adjustable actuator 22a so that the valve-opening 
time amount and the amount of valve lifts of an intake valve 20 may serve as a value (desired value VLA) 
suitable for the operational status of an engine 1 1 . 

[0091] On the other hand, ECU 130 inputs the pulse signal from the crank angle sensor 123 and the cam 
angle sensor 126. That is, synchronizing with rotation of a crankshaft 15, the crank angle sensor 123 
generates the pulse PI of spacing, such as having corresponded to crank side detected part 123a of a pair. 
Moreover, synchronizing with rotation of the inspired air flow path cam shaft 22, the cam angle sensor 126 
generates the pulse P2 corresponding to detected part 126a for criteria of a pair, and the pulse P3 
corresponding to detected part 1 26b for one movement magnitude. 

[0092] And in ECU 130, based on the above-mentioned pulse PI and a pulse P2, the closing motion timing 
of an intake valve 20 is detected (detection value VVR), and the amount of lifts of an intake valve 20 is 
detected based on the above-mentioned pulse P2 and a pulse P3 (detection value VLR). Thus, feedback 
control which completes this as desired value VVA and VLA, respectively is performed by detecting the 
actual bulb property concerning control of the valve timing adjustable actuator 24 and amount of lifts 
adjustable actuator 22a. 

[0093] About control of the valve timing adjustable actuator 24, the learning control indicated by JP,8- 
33 8271, A can be used among this bulb property control, for example. 

[0094] Next, the control mode of amount of lifts adjustable actuator 22a in this operation gestalt which 
applied the bulb property control concerning this invention is explained. As mentioned above, the 
operational status of an engine 1 1 is supplied to ECU130 as a detecting signal from the various above- 
mentioned sensors, and it computes the control-command value in order to operate amount of lifts adjustable 
actuator 22a so that the amount of valve lifts may serve as a value (desired value VLA) suitable for the 
operational status of an engine 1 1 based on these. This control-command value is the drive duty ratio DVL 
which drives amount of lifts adjustable actuator 22a. 

[0095] The relation between this drive duty ratio DVL, and the working speed of amount of lifts adjustable 
actuator 22a by this drive duty ratio DVL, i.e., the rate of the inspired air flow path cam shaft 22, is shown 
in drawing 9 . 

[0096] As shown in drawing 9 , when it has the value KVL0 with the drive duty ratio DVL, the 
displacement rate of the inspired air flow path cam shaft 22 is set to "0", and maintenance control of the 
amount of lifts adjustable device is carried out. And if the drive duty ratio DVL is made into a bigger value 
than this KVL0 bordering on this value KVL0, since the variation rate of the cam shaft 22 is carried out in 
the direction of A of drawing 1 by amount of lifts adjustable actuator 22a, the intake valve 20 is shifted to 
the high lift side by it. 

[0097] On the other hand, if the drive duty ratio DVL is set as a value smaller than the equivalent KVL0, 
since the variation rate of the cam shaft 22 is carried out to the direction of A and hard flow of drawin g 1 by 
amount of lifts adjustable actuator 22a, the intake valve 20 is shifted to the low lift side by it. 
[0098] He is trying to set up the drive duty ratio DVL ( drawing 9 value KVL0) from which the 
displacement rate of amount of lifts adjustable actuator 22a is set to "0" as a maintenance command value 
KVL in this operation gestalt from such a situation. Moreover, he is trying to set up the drive duty ratio 
DVL of each time by the following formulas (1). 
DVL=(VLA-VLR) xK+KVL - (1) 

According to the above-mentioned formula (1), when the detection value VLR is smaller than desired value 
VLA, the drive duty ratio DVL is set up more greatly than the maintenance command value KVL in order to 
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perform control by the side of the amount of high lifts. Here, the value only with what [ bigger ] carried out 
the multiplication of the multiplier term K to the difference (VLA-VLR) of the above-mentioned desired 
value VLA and the detection value VLR than the maintenance command value KVL is made to be set up as 
a drive duty ratio DVL. 

[0099] On the other hand, when the detection value VLR is larger than desired value VLA, the drive duty 
ratio DVL is small set up only for value (VLA-VLR) xK rather than the maintenance command value KVL 
in order to perform control by the side of the amount of low lifts. 

[0100] Thus, by the drive duty ratio DVL being set up, control is made in order to bring the amount of valve 
lifts of an intake valve 20 close to desired value VLA. And the amount of valve lifts is held with the value 
because the detection value VLR of the amount of valve lifts of an intake valve will carry out maintenance 
control of the amount of lifts adjustable actuator 22a based on the above-mentioned maintenance command 
value KVL if it resembles desired value VLA. 

[0101] By the way, when the detection value VLR of the amount of valve lifts of an intake valve 20 
resembles desired value VLA, in order to shift to maintenance control promptly, it is desirable to set up the 
above-mentioned value KVL0 as a maintenance command value KVL. Control of the amount of valve lifts 
of an intake valve 20 can be made to shift to maintenance control promptly from adjustable control by 
setting up this value KVL0 as a maintenance command value KVL. 

[0102] However, as stated even in the place of a technical problem, this value KVL0 has the concern which 
produces a gap or control hunting accompanying the above-mentioned feedback control etc. produces in a 
maintenance location on the occasion of actual control, when this value KVL0 is set up as a fixed value of 
the maintenance command value KVL, in order to change with tolerance, aging, etc. as amount of lifts 
adjustable actuator 22a also containing that hydraulic-pressure-supply system, then, in this operation gestalt, 
when the variation of "0" and the drive duty ratio DVL is "0", the variation of the detection value VLR of 
the amount of valve lifts Even if the deflection of the desired value VLA and detection value VLR is not 
necessarily "0", learning control which updates the above-mentioned drive duty ratio DVL as a new 
maintenance command value KVL is performed as that to which the deflection originates in the above- 
mentioned tolerance or aging. 

[0103] Here, the learning-control mode concerning this operation gestalt is explained based on the timing 
diagram of drawing 10 . In this example, the maintenance command value KVL originates in the above- 
mentioned tolerance or aging, and shows the example set as the value WKVL shown in drawing 9 which is 
separated from the suitable value KVL0. First, in time of day tl, since the detection value VLR is smaller 
than desired value VLA, in the formula (1) which computes the drive duty ratio DVL, this drive duty ratio 
DVL is set as a bigger value than the maintenance command value KVL (here WKVL). For this reason, the 
amount of lifts of an intake valve 20 comes to be controlled to a high lift side, and the detection value VLR 
approaches desired value VLA. 

[0104] However, in time of day t2, since the maintenance command value KVL is set as the value WKVL, 
although the detection value VLR is smaller than desired value VLA, maintenance control of the amount of 
lifts comes to be carried out. That is, in a formula (1 ), since the thing adding the maintenance command 
value WKVL which has produced this gap in value (VLA-VLR) xK became equal to a value KVL0, 
maintenance control of the amount of lifts comes to be carried out. 

[0105] So, with this operation gestalt, a check of that the period, the detection value VLR, and the drive duty 
ratio DVL by time of day t2 - time of day t3 are eternal updates the current drive duty ratio DVL as a 
maintenance command value KVL. Thereby, since the drive duty ratio DVL shown by the formula (1) 
serves as a value only with bigger value (VLA-VLR) xK than the maintenance command value KVL, the 
amount of lifts of an intake valve 20 comes to be controlled again to a high lift side. In this way, it is 
controlled so that the detection value VLR approaches desired value VLA. 

[0106] thus, learning control — carrying out — the maintenance command value KVL — each time — 
updating - things — an intake valve 20 — the amount of valve lifts comes to be controlled suitably. By the 
way, when a transitional period until it is updated by the suitable maintenance command value KVL by such 
learning control, and the value of the above-mentioned maintenance command value KVL are not suitable 
values, the amount of valve lifts of an intake valve 20 may become what separated considerably from 
desired value VLA. And since there is a possibility that the case where the amount of lifts becomes large too 
much may cause a flame failure and an engine stall about the gap from this desired value VLA, it is 
especially serious. 

[0107] Then, he is trying to memorize further the value of the drive duty ratio DVL to which the amount of 
valve lifts of an intake valve 20 becomes small relatively as initial value KVLI of the maintenance 
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command value KVL in an operation gestalt. 

[0108] And when filling the following condition (cl) - (c3), the maintenance command value KVL is 
initialized with initial value KVLI, and it is made to perform bulb property control of the amount of valve 
lifts adjustable device. 

(cl) When an engine 1 1 goes into operational status for the first time. 

(c2) When an engine 1 1 is first operated after being exchanged for a new dc-battery. 

(c3) When the amount of valve lifts adjustable device returned from failure and becomes controllable 

[ always / forward ]. 

[0109] That is, in filling at least one of the above-mentioned condition (cl) - (c3), the maintenance 
command value KVL may be considerably separated from the suitable value, and he is trying to set up the 
above-mentioned initial value KVLI as a maintenance command value KVL at a transitional period until it 
is updated by the suitable maintenance command value KVL by learning control in that case. 
[0110] Next, the control procedure of bulb property control of this operation gestalt which took in such 
learning control is explained based on drawing 1 1 and drawing 12 . Drawing 1 1 and drawing 12 are routines 
which show the learning-control procedure and the amount control procedure of valve lifts of this operation 
gestalt. This routine is periodically performed by predetermined time interruption etc. by ECU130. 
[01 1 1] On the occasion of these control procedures, the various parameters TA which show the operational 
status of an engine 1 1 to ECU 130, i.e., water temperature, an intake pressure PM, a rotational frequency NE, 
etc. and the detection value VLR of the above-mentioned amount of lifts are first read in step 100. And in 
step 110, the desired value VLA of the amount of lifts of an intake valve 20 is computed by the map 
operation from the above-mentioned parameters TA, PM, and NE etc., for example. 
[0112] continuing step 120 — an engine 11— the above-mentioned conditions (cl) — or (c3) is judged for 
whether at least one is filled. And when this OR condition is fulfilled, it shifts to step 130. At this step 130, 
the maintenance command value KVL is initialized based on the reason mentioned above with the initial 
value KVLI to which the amount of valve lifts becomes small relatively. 

[0113] on the other hand — step 120 — setting — the above-mentioned conditions (cl) — or (c3) shifts to step 
140 ( drawing 1 2 ), when neither is filled, or after completing initialization in the above-mentioned step 130. 

[0114] The absolute value of the difference of the above-mentioned desired value VLA and the above- 
mentioned detection value VLR is compared with the predetermined value alpha by this step 140. And when 
the absolute value of the difference of this desired value VLA and the detection value VLR is below alpha, it 
shifts to step 190 and the drive duty ratio DVL is computed based on a previous formula (1). 
[0115] On the other hand, in step 140, when the absolute value of the difference of this desired value VLA 
and the detection value VLR is larger than alpha, it shifts to step 1 60. In this step 160, it is judged whether it 
is in the condition that the detection value VLR continued (is it amount of detection value changes 
deltaVLR= "0" or not?). And it shifts to step 190 that the suitable drive duty ratio DVL should be computed 
noting that the amount control of lifts is the transitional stage controlled toward desired value VLA, when it 
is in the condition that the detection value VLR changes. 

[0116] On the other hand, when it is judged in step 160 that the detection value VLR is being fixed, it shifts 
to step 170. It is judged at this step 170 whether the drive duty ratio DVL is changing (is it variation 
deltaDVL[ of a drive duty ratio ] = "0" or not?). And when the drive duty ratio DVL is changing, this also 
shifts to step 1 90 that the suitable drive duty ratio DVL should be computed noting that the amount control 
of lifts is the transitional stage controlled toward desired value VLA. 

[01 17] Moreover, in step 170, if it is judged that the drive duty ratio DVL is not changing, it will shift to 
step 181. The criteria of step 140 - step 170 show that there is nothing also at the transitional stage when it is 
not completed as desired value VLA by the detection value VLR of the amount of lifts at, and the amount 
control of lifts is controlled at this time toward desired value VLA. Therefore, it can be judged that the 
possibility for which the maintenance command value KVL is not suitable is high. Then, although renewal 
of study of this maintenance command value KVL will be carried out, he is trying to prepare the next limit 
concerning step 1 8 1 and step 1 82 on the occasion of activation of this renewal of study with this operation 
gestalt in this case. 

[01 18] First, the value (maintenance command value KVL) of the duty ratio DVL concerning maintenance 
control changes with the temperature of an engine 1 1 . That is, the maintenance command value KVL is high 
at a low temperature and elevated-temperature side, and there is a property to be low, in the middle 
temperature field. Therefore, since bulb property control will be performed based on the maintenance 
command value KVL updated last time if starting between the colds is performed at the time of the next 
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operation when an engine 1 1 is in a middle temperature field at the time of the last operation and the 
maintenance command value KVL is updated by learning control, there is a possibility that a remarkable 
control error may arise. Then, in this operation gestalt, in step 181, only when this temperature TA is beyond 
the predetermined temperature beta, it is made for the temperature TA of an engine 1 1 to judge whether it is 
beyond the predetermined temperature beta, and to perform renewal of study of the maintenance command 
value KVL by the learning control concerning step 183. If it puts in another way, when the above-mentioned 
temperature TA will become under the predetermined temperature beta, he is trying to forbid renewal of 
study. 

[0119] Moreover, a limit exists in the control width of face of the amount of lifts by the amount of valve lifts 
adjustable device. When the desired value VLA concerning the amount control of lifts becomes near the 
control limitation of the amount of valve lifts adjustable device, the amount of valve lifts adjustable device 
may stop and once moving in response to the constraint on a device. And in this constraint, the variation 
resulting from the individual difference of each adjustable device etc. may arise. Therefore, since it 
mentioned above when desired value VLA became near the control limitation of the amount of valve lifts 
adjustable device, when the amount of valve lifts adjustable device stops once moving, there is concern the 
maintenance command value KVL will be updated by whose unsuitable value. Then, also when desired 
value VLA judges ****** near [ this ] the control limitation (adjustable limitation) and this desired value 
VLA is near the control limitation of the amount of lifts adjustable device, he is trying to forbid renewal of 
study in step 1 82 in this operation gestalt. 

[0120] With this operation gestalt, in this way, only when the conditions of the above-mentioned step 181 
and step 182 are cleared, renewal of study concerning step 183 is performed, and in being other, it shifts to 
step 1 90, without performing renewal of the maintenance command value KVL. 

[0121] In step 190, the drive duty ratio DVL is computed based on a previous formula (1) as mentioned 
above, and it shifts to step 200. In this step 200, after controlling OCV36 based on the drive duty ratio DVL 
computed in step 190, this routine is once ended. 

[0122] According to the bulb property control unit of this operation gestalt which performs bulb property 
control in learning control and a list in the mode explained above and a procedure, the following 
effectiveness comes to be acquired. 

(1) When it is in a continuation condition with a value with the detection value VLR, it can judge whether it 
is what has the suitable maintenance command value KVL by performing the comparison with desired value 
VLA and the detection value VLR. And this is correctable under the condition that this maintenance 
command value KVL is not suitable, when this desired value VLA and the detection value VLR do not 
approximate. For this reason, it can become possible to control the amount of valve lifts correctly, and can 
be made to shift to the desired amount of lifts promptly. 

[0123] (2) It is avoidable by setting up the control value for controlling the amount of valve lifts adjustable 
device so that the amount of valve lifts of an intake valve 20 becomes small relatively as initial value KVLI 
of the maintenance command value KVL un-arranging [ to which the maintenance command value KVL 
before starting learning control originates in it not being suitable ], such as a flame failure and an engine 
stall. 

[0124] (3) Only when the water temperature TA of an engine 1 1 is beyond the predetermined temperature 
beta, it is lost that this maintenance command value KVL is updated in the middle temperature field in the 
inclination for the maintenance command value KVL to differ from the time of starting between the colds 
and an elevated temperature greatly because it was made to perform renewal of study of the maintenance 
command value KVL. Therefore, the maintenance command value KVL is updated in a middle temperature 
field, and when it starts between the colds after that, the concern which a control error remarkable in bulb 
property control produces can be avoided. 

[0125] (4) When the desired value VLA of the amount of valve lifts becomes near the control limitation of 

the amount of lifts adjustable device and the amount of lifts adjustable device stops once moving by 

forbidding renewal of the maintenance command value KVL in response to the constraint on a device, the 

problem of learning the unsuitable maintenance command value KVL can be avoided. 

[0126] In addition, this operation gestalt explained above may be changed as follows, and may be carried 

out. 

- In the above-mentioned operation gestalt, although the maintenance command value KVL was initialized 
to the appointed initial value KVLI when above-mentioned condition (cl) - (c3) was filled, about the 
conditions of this initialization, you may change suitably. 

[0127] - It replaces with this, and you may make it permit learning control in the above-mentioned operation 
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gestalt, although [ when desired value VLA is near the amount of lifts adjustable limitation, ] learning 
control is forbidden, as shown in step 1 82 of drawing 1 1 , adding a limit. By doing in this way, also when 
desired value VLA is near the amount of lifts adjustable limitation, the maintenance command value KVL 
can be updated if needed. 

[0128] - In the above-mentioned operation gestalt, although learning control was forbidden when the 
temperature (water temperature, an oil temperature, etc. are included) TA of an engine 1 1 was under the 
predetermined temperature beta as shown in step 1 8 1 of drawing 1 1 , this processing is not indispensable for 
the equipment concerning this invention. 

[0129] - Again, on the occasion of the above-mentioned learning control, in the temperature region of each 
** Q f ****** Q f an en gj ne 1 1 9 ****** 3 t he maintenance command value KVL is updated to each **, and 
it may be made to interpolate these study value about the middle temperature region. That is, as shown in 
drawing 13 , after being judged as "YES" in step 170 of previous drawing 12 in this case, a temperature 
region judgment of the above-mentioned temperature TA is made as this new step 1 84. And when [ that this 
temperature TA is in ****** or ****** j a p UI port judgment is made, the drive duty ratio DVL at that time 
is learned in the mode of step 183a or step 183b as the ****** maintenance command value KVL (A) or a 
****** maintenance command value KVL (B), respectively. Moreover, when this temperature TA is in a 
middle region, these maintenance command value KVL (A) and a maintenance command value (B) are 
interpolated, and the middle region maintenance command value KVL (C) is calculated, and each based on 
the study value which they-learned or was calculated — the operation of steps 190a- 190c will be performed, 
and it will ask for the occasional drive duty ratio DVL. 

[0130] - In the above-mentioned operation gestalt, although [ that the detection value VLR becomes fixed / 
the value of the detection value VLR / without converging on desired value VLA / the maintenance 
command value KVL ] it judges that it is not set as a suitable value, it may be generated in such phenomena 
not only when a problem is in a setup of the maintenance command value KVL, but by failure to which a 
valve lift is fixed by a certain reason. In this case, there is concern by which the study which was mistaken 
with the learning control concerning the above-mentioned operation gestalt will be made. Therefore, when 
the detection value VLR becomes fixed [ the value of the detection value VLR ], without converging on 
desired value VLA, processing which judges the existence of the abnormalities concerning the amount of 
valve lifts adjustable device may be performed. For example, what is necessary is just to carry out judging 
that it is unusual concerning the amount of valve lifts adjustable device etc., when the condition that there is 
distance does not show a predetermined period continuation and change with the big detection value VLR 
over a predetermined period between the detection value VLR and desired value VLA. Moreover, as the 
decision approach of the existence of this abnormality, the approach of arbitration is employable. 
[0131] - the voice of the valve timing adjustable device about the time of the learning control which starts 
the amount of valve lifts adjustable device in the above-mentioned operation gestalt of operation, although it 
was related like and any limit was not prepared, either If actuation control of the valve timing adjustable 
device is carried out at the time of the learning control concerning the amount of valve lifts adjustable 
device Since there is concern to which the detection precision of the detection value VLR of the amount of 
lifts falls, you may carry out carrying out fixed control of the valve timing adjustable device etc. at the time 
of the learning control of the amount of valve lifts adjustable device. Furthermore, it is suitably avoidable in 
this case that the amount of overlap becomes excessive during carrying out fixed control of the valve timing 
adjustable device to the closing motion timing of the maximum lag, then the maintenance learning control of 
the amount of lifts adjustable device. Moreover, fixed control of the amount of valve lifts adjustable device 
may be conversely carried out at the time of the learning control of a valve timing adjustable device. And it 
is suitably avoidable to carry out fixed control of the amount of lifts adjustable device in the amount of the 
minimum lifts also in this case, then that the amount of overlap becomes excessive during the maintenance 
learning control of a valve timing adjustable device. Furthermore, on condition that the learning control of 
the amount of valve lifts adjustable device is made normally, you may set up so that the learning control of a 
valve timing adjustable device may be started. Thus, early stabilization about maintenance control which led 
the amount of said valve lifts adjustable device comes to be attained by the learning control of the amount of 
valve lifts adjustable device having priority, and being performed. 

[0132] - In the above-mentioned operation gestalt, although considered as the configuration which detects 
the amount of valve lifts at the cam angle sensor 126 list through detected part 126for criteria a, and detected 
part 126b for movement magnitude, not only this but a means to detect this amount of valve lifts is arbitrary. 

[0133] - In the above-mentioned operation gestalt, although the cam shaft 22 and the valve timing adjustable 
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actuator 24 were made engaged by helical spline 61b, a straight spline may be used. Also in this case, 
learning control can be correctly performed by carrying out the monitor of the mode of the device of another 
side of operation, carrying out fixed control of either the amount of lifts adjustable device, and a valve 
timing adjustable device. 

[0134] - In the above-mentioned operation gestalt, although the amount of lifts adjustable device and the 
valve timing adjustable device were prepared in the inhalation-of-air system, you may prepare in an exhaust 
air system, and you may prepare in both an inhalation-of-air system and an exhaust air system. 
[0135] - In the above-mentioned operation gestalt, although reference was mainly made to the engine which 
used together the amount of valve lifts adjustable device, and the valve timing adjustable device about how 
learning control of the amount of valve lifts adjustable device is performed, this learning control is 
applicable similarly about an engine equipped only with the amount of valve lifts adjustable device. 

[Translation done.] 
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[Drawing 13] 
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(57) [Kffi] 

[11] 3R5c*ASr*LT*fiR*ixS^^y 7 h» 

[«p**ai t^-w^^^ h (ecu) 1 3 oiao 

T > xy^yi 1 OHHtiicfcofc/Wy 7 
SltVLAi: LT^aj£*u£ 0 Rfc'^2 0O/<A' 

J:f9, tftmHtVLRi: LT«ffl$H5o ECU130C 
«fcot\ SaifVL A£ ISIVLRt ^£^V>T, '< 
/^!)7hMMl (2 2a, 3 6) ^fHffS^Kn 
fa- r^itDVL^ UlfflSii, KSEttfa.— r>r 
itDVLI:J:or/^y7Mpr««* (2 2a, 3 

6) #»j»$jh,So «ffltvLR©»btd s ro j fcft 

ott, WH*ffifcVLR* B««[VLAtonBlCj63ftS# 
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[WF»#0>JBH] 

tn&ntm^mc x o r *a $ n^t utt^mc e ««* 

<t # to @ flUK t SrJfcU Lxm&k»#m¥#<OMmtt 
5 ft ro*S««i4rfT 5 *W t!rix.6 
[ft** 2 ] if** l l2ttortJ»«B8^^^^4*tt*J» 

[if** 3 ] »** l Xfi 2 (cE«©rt»«§80/^ 
[it** 4] St**i-3cov^ix^{-SB*ortljK«H 
[ft** 5] it** l -3 ov^rix^^Ctt^AMHin 

«rE»ms*L5^yy7 hficog^M^mjis^^y 

»¥8 J: £ tt o K «r & faJ PHiT 5 f&J PI #® Z JE fc« 
[IS** 6] 8t**i~5^v^tL^(c:fBttcortJ|j8«H 

Bo 



[If** 7] * 7 ^ A*ft*|6]i:iafti: 

ffi^^t^g t it meat 1 

»««**jEi-6fc*O^S»J«i*tT5JSl ^*S»J» 

mmm 2 co&&^mz «t o r «a * tt 2 &mM^ m 

£ & o & £ (D^tv-JZ-i * J: 5fc, 

30 agfp^ftj:. 

i$.k*<Db%(Dn mm t*vm l t mens 2 

**«*r*jEi"*fc*o*«fMlBiS:tT 9^2 
^^^r«««tco^S#JWB*Jctt8ft|E^/u^y 7 h*pT* 

40 ^tt^Jffl)^g 0 

[it**8] m^'<*7V7V^mm<D2F8mmm 

^i£y 7 MliJtcTtr^tt^r ££r#m<tih5!tt**7!S 
[ft** 9] ^A^D7^-yu^^;^$*^[B){cffiMWlc 
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7 hflj* AU*lS)A.©jEtttti(ciS Ct«H>'</i'^0/< 

sas«tt*m^©^ j:oT»fflStt5 a«tt»«^*o 

«rtEftffi#Me#a^J:5*ffi««*fW»i-5*2^«» 

»E*2tta«iSfc5«»*jB«i-5ts, raiR2«m 
fli:^ t * <d b mm t & \m tr mmm 2 ^wmip 

DERI o*S«»^aJcJ:5^BW»^iE»^*Six 
5 r t £*m-i!ME* 2 (oqpgfflm^mz J: S*S»J» 

Bo 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] tLt^ ±f2^Vby y 7 hiSTRTSCi: 



fx If L, *A->t7 M£i& tt&ftfc A aj^-ttf) 

Sb^CcDT =x.3L — ^ J: f9 ftJ^is-Y 7 h*Z<DH&jjfa 

[0 0 0 4] :5Uc3^A^ltM$ 
11-72031 #^*£fE*fc£*Lfc.3£« 

to t mHm*fo\z»mmzmxfz»w>Mm&»mto t <o 
2a(D**mas«r*n-enK^6 tHi^ *©5s«^ 

ita'^^ &%±-t 5 mas tr * * r 5/ t'&k j* 
[0005] i-frfc>*>r.eo»£\ #i^>*:7 Ms-tott 

*m- 5 ±ie^sj mm mm m to <omm icatts l x m mm tr 
^/v^ y7h fi^ios wttb-rs r t 5 «t 5 

45. *LTW*I1-Ctt, r(Z)feai^ti5/W!)7h 

WSM*7 Ys<ytmM\^X\i^* 
[0 0 0 6] 

[0007] t ^^>t\ JifE^m^^^^/v^y 7 hfi 

tl5 e fcfcL, *J*ts^7Y<D^fa^<DmiL*f&&.m 
m^<D7?^^^—*\c£<3XftoW&&<Dmmzh^ 

[0008] i-**>t>»JB\ Jiis^jEi^Sj^^r^^rr 
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W^yfy^^tg: ba>;frft^t><z>£fto-c^ 
[0009] *igWtt±iBiH*jcife^r*Sixfctor- 

*>9, ^<7)giftf2 s 3&tc# A£#LT^?f/&£i^5/</t' 
[ooio] *Mig^@»tt, ±iB{ft»»Wfc# 

[0011] 

afc^^D^^0 ^ ^^75^^m^-ov^Tf^gc-r5 0 It* 

ettE««^ a k j: £ ft be«*& * fcj^-r 6 nmmm^sk 
*© <t # o g ^ t ^tfcgj ttiireftttflittfftoikiff 

[0 0 12] Jiffi«/ai;:«fcjh,tf, ««MM»^«fc»i-5 

Lxisizmwtm&'&z - * a*-c# -5 <t 5 t-ft 

[0 0 13] |f*«2IE«W«Wtt, W*3gllB*03g 
[0 0 14] S*U*cM^$tt7t#^^-J.^Ti--5^"C 



KiE*ft#J(g£ftSr tasfc-5 0 * LT^co^fcfi, 

[0 0 15] ±IE«fi£tcJ:ixtf % {*#ffi^H(<0 

fWttlT, /^!)7M«to$</ ( £ 

B»Srls«T#5J: 5fc*S. 
[0 0 1 6] «#*3fB*<G>$893W^ W*«lXfi2^ 

[0017] («*.tffta^*ja) ^*ti-5H 

Bgo«»S^«tt % tt»«i:ii5lft«4:-CJ«<, fBfflLtt 

jEftffi£ft5 0 

[0 0 1 8] gS*3S4fE«Eo35Wtt, W*Ii-*3 0>V> 

30 [0019] /vu^ D7h prasawi^ Fr*iB*jE»^*3 

V^Ttt, «i±OI|Pj»3&»bHI«lll*-l»^ft< ft£^i 

[0020] z<d&, ±IB«j«*c:J:ixri, /</K/y:7h 

[0 0 2 1 ] M*45fBtt0«91tt, Bt**l-3(OV^ 

St & ffl m T 5 ftj m * 35 OR x 6 r t * * w £ B i 
[0 0 2 2] /nVu^ y ^ h pTSCaWI^ PTSCKJlLiSflf f-*3 

v ^ r J: 5 & t r-ft < ft -5 *5 
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atrRftart-C, r5UfcBJH«:lHiaiLoo^««i 
*:fT9C 5 lefts. 

[0 0 2 31 »*3«61B*tO»Wf±, IS^3Sl-5(7>V> 

**c£oT*Otttt«**»b-*-aft4foa*^6, ft 
»»*«t>SK«B8o«a«^J:or*ftofctotft 

So 

[0 0 2 5] -O^, ±IB«ric^«ttttf. ^SfWW^a 

£S<fc9t£ftS 0 ±EftBB*^HfilEaW«i:<o* 
Pfl^««K:fcttS«#^«£ IT, _LE2oo>ffl«fcL 

[0 0 2 6] W*«7lB*<0»Wtt^ ^A^u^-yW 
ftl6lc*^<»E#A$'*:7 h^r^^tti^ftt^^tg^lll 

ssio@««Miaj^a^ WE^/i^y ^ h^srifcttji- 
sssi^tfcaj^a^ «na*i©*a#«fcj:oTiikta 

^611 ttttflE^ME S aMr»a**K: J: o r *ffi S 
ft S i SHi3ff« fc ft o i # o/^y y ^ h ftdsfttt £ 
ftS£5»^ jttE»EE«*&^»fcJ:-6ttffi«il&SrlW«ii- 

•J»*rtT5»l^B«|»*«t, WH<z>Xfi:RttK:J& 
CTmJia^:/*-f ^ g«ffi£3*ttJi-S» 2 co g 

^fttb^at, iWE*2otfca^a^j:oTtfcmsjx5 
» 2 KUflcdsmiBffi 2 g a«t*a^a^ iotiffi £ 

ft 5 g «4Bff«i: ft ofc # (Ds^y* J * is*f&%m 
£ftSJ;9(c: x SSBEftEE*j^#atc:J:5»EEW*&«:#J» 



ttttfc LT«rlE* 2 ^ft»«l«p#ftoMI«»«lt«rmi 
*W«Wi*rff 5JB2 0*»«l»*ai*«*., Wfr^ 

:/y 7 bm^mmm<D^fflmma*mus<^y*<< ^ 

[0 0 2 7] SB*. ±E^£»#««KJ:fttf, 
10 l^lB«Lfc3ft7£*A*rfflv^nrSE«i#||Wli:, ±E 

»««w^B W«*E«^fT 5 r i #HJB fc ft a £ £ # 

[0 0 2 8] £0>/SU ilEflldtlCtfttf. JifE2o<£>« 

ft <b ft V ^IHroWM Sr 9ftfH » B J£*J»-r Z>^bX% r ft 
^#««o«»ffi^tto^S*J»*riE«*cfT5 r. b&X 
^S «t 5 t-ft S e 
20 [0 0 2 9] »3fcJS8Etttf>3&l?J§«:, 7 E*fc<E>f& 

«TE'Vi^*>r ^^Sg^JtCT^ft. WE'^ 

y 7 h*pr^«i«(OH«»J»tt, wia^/^y ^ h*o 

So 

[0030] j:fttf, y ^ bfipr^* 

SWJW«f^:^</u^w<-7 ^^fi^^l-ftS r. t 
»aj-isiiKi- s r t ftx* s «t 5 t-ft So 

[0 0 3 1 ] W*3S9fB«(0|g^tt, ^A7 p o7^-;v 

Att*r6l tCajRWtd^b^S 3 ^7C^7 AdSRft bft 

i:«i:TW/^7'w^y 7 hfi^r"sr^i:i-S^^ 

^i)7Mpr«itt, jB2<ottjEflfete^a^foo»BE 

CWlBI^CTTOE^^^y 7 hftcog^ffi^»ffi-t~S 

siii«>»aj*«i, «rEJB'io«m*a^j:oTttai 
ft s g ansififi? t^ofci:^ co/^/u-^ y7h m&vm * 

ftS J: 9^, «TE»flEtti(e^aiwJ:5»EE««Sr«mif 
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* 2 ttUtt^ffllElB 2 <z> S flHtSEtU^AK: ct o TUtt $ 

Sr««"fSA:#, RI!B2*mffl[fc-to t #^B«fl[i: * 
it® LTftjlESg 2 ^«Kffl«l^»OfH«l»^fl[«:fME 

*a*j»*fT 5*2 ^siww^at MEffi 
[0032] ±ib*wm;i «t Jxtf , 9 ? v * »rg«R 

[0 0 3 3] 

8fc«£oT»IE-r5 0 

[0 0 3 4] 1 1 CliMM^ LTl^ij4^^i 

* ^ 2dSR»te>nfc^y * 1 3 >-y 

l/#-fvv? 1 3<7>T(»»cKtf f>tt^^-'T/W'?v l 3 a 30 
Kl 4i:S:MT^5o 

[0035] rc^vv^i 1 ^TSB^#ia**ai"efc5 

?y>?i/*7 b 1 5*S[H]e^SEK£J$$*U m?7>- 

^->t7M 5i:n=iyp ki 6 lt tr* Fyi 
2#iiSig$*T/o^. lt> t^hyi2^M#i 
13, ^yp^ Kl 6lcJ:oT, ^7^^7M5© 

6 0 ttt, 8 tJRjS^l 7 tttSR*^/^ 

2 0KJ:!?Sii • iKSrStu SWIBl 9 fcflKSfe^l 7 

£ 2 1 k i 0 mm • iswf stts «t 5 

[0 0 3 6] — £\ Kl 4 Kite, KftfiiJ* 

J^iy^y b 2 2*5«t^««J*^^^7 h 2 3 
NttfcftT^So 7 b 2 2 ttEHE PTH&a» 

o#^^KjpTfg(c^y v^—y Kl 4±lc3tJ*Six 
T*$9, M»A'>t7 h 2 3ttI§WEpHB-e«>S^«l 
*[pJj2itt»«i^^rfiB^^y Kl 4±lz3CW£ti so 



T^£ 0 

[0 0 3 7] »ftfl!l*Ai/+7 h 2 2(C-JS»l:ii, * 
>f S y 2 4 a *«;ifc'</K/*>r S >-^«T^T 

t7h2 2£tt:*fi^»»$*6fca&0!; 7 M^Itr 
2°?=-=. — * 2 2a aSRtt£>*lT^5 0 £7t, »««|^7 
Ai/t7 h 2 3 (7)— JH»jCtt#>f S V^^-y 2 5tfS$Z 

«9tttf btvrv^ rro^>f^^-!)2 5*5j:r;^ 

2 4ali, ^^f;y^;^26^U x * 7 V 
^ is-Y 7 b 1 SiZWLVtttftiillZ'?*- ]) 15a fcgjg£ 
*i/0^6 0 ^IT, BIMIIIhHEM* LW^7 
7h 1 5 >; y ^ h 2 6 ^ IT, feW) 

{RiJlHjGliir LT(7>»««l*Ai/^7 h2 2*5«fctfgWMW 
h 2 3 i:fiiSii5iil:J:ot, -t*Lb» 
7 }> 2 2feJ;t;»^Av't7 h 2 3J0* 

[0 0 3 8] !8»«I*Ai/t7h2 2l^ (R*^^^^ 
2 0O±^^8f5P^A2 7dsaS!*t6>^ SMWW 
l>K*s^-7 Y2 3 fdtt. M/<;v^2 ltf>_b#£*c^gH- 

•y+7 h 2 2&m$kirZ>h^ Rft*A2 7fC<£ «3 

/k/2 oaswBsraBiSft, #*mii*a^7 h 2 3*sia 

[0 0 3 9] ^ M^A2 8W^Ayo7>f-;U 

tV>6^. Pi«^^2 7^^/0 7^-^ Hj2tCl 
^i-r^ <K««J^Aiy^7 h2 2CO#^r6](Cil^^ 

SEftltv^o W&XJ* 2 7titu^Ufc3^ 

[0 0 4 0] ^LT, PMW^'>t7h2 2^^A 
*rRl^»»i*Si, ®^^7A2 7\Z^^R^y<;^2 0 

/^2 0^#^1^(Cl<^5o ^fc, ^^PA^ 
rtJ^ttiSfr*fp]fc:8S«fliJ^ Ai/t7 b 2 2aM£»i-££, 
^^/A 2 7CJ:§ P^^^^/l-^ 2 0 <D'</1>7 ])7 b Sri* 

»Ci<45o L^ot, Wftj^A^7h2 
2*-tO***rSi^»»!iS^:Sr i:^«t 0, R«^^^2 

[0 0 4 1 ] ^ib\ ^H^g^fSfcd^S^^^y 7 hi 

praewutt, ±tsy y bm^r^^^^-^ 2 2 as 

Z$ s %\(D^r^< hn- /w</w^ (OCV) 3 6 2r 

[0 0 4 2] ^tC, ffiftffiJ^A^-y^ b 2 2^^(DW^5 

rft^»»s*sfcae)oy ^ hfipi^r^^-* 2 2 

a, *5±t^, ^y 7 hM7^fax-^ 2 2 a 2r 



11 

[0 04 3] B3l:*tJ:5l:, y 7 h*pT£r*?-=. 

*>y :/3 i^>Hi|IBIlP»t»c«k5^Kttfe 

ixfc— W^vK;*^— 3 3 bfrbmiULZtiX^Zo r 
(Dv/yy^a-y3 1 te*>y >jr^y k 1 4 

[0044] t^h>3 2 fc«t— jj<D^> 3 3 10 

SrSiiU^WSj^ir^ h 3 3 a ^LtP^»i.v't 
7 h 2 2 3ftSJ6BS*LTV^5 0 4fciftVt7h3 3ai 

h 2 2 i:OB0fi(E^t)ttS3 3 b 
ftU ]) "7 hS^J^T^^^ni-^ 2 2 a te N 
M^Av/t7 h 2 2 SrJftJIb^ 37 h 3 3 a i fe^ V) 
Big 3 3 b t UTIsltettl*r6j^R»^K»-C# 5 <fc 

[0 0 4 5] v-y >-^^ — ^3 1 ftfi, t°^h>3 2 
KJ: »?SSlEE;*^3 1 si*3£Xf&2mt)&3 1 b ^ESF 
S;h/rv^5 0 »lEAi3 1 al:n, 20 
✓<-3 3JC**Sixytjmft#iBK 3 4 3ft5*ttSiX, ft 
2JE2>^3 1 bKfj\ m%<D=.>y%s<—Z 3KMjE*i* 

[0 0 4 6] ^LT, fRlie»aK3 4*^»:«l2|»» 
i!5§3 5^U, SBlJE2j^3 1 a 2E^J^3 1 

HKftW^Av'^^ h 2 2ow*rpj— »»i--5 0 roe 

[0 0 4 7] ffilte»att3 4ftJ:tf£2|»»9K3 5 30 
tit, ^l^^^^r2>-hn^yWNVU^3 6^»jBcStt"C 
l^5o 1 (TD^-^T/Un^ hP^-;W^3 6 tCtt^ 

«a»3 7*3J:tJ5SmjiBB3 8 3&s»«Siirv^5 0 

T, {fcif&iiiS§3 7 1i^7>'^^t7M 5(OlHlfe(C^o 

3 atc«gJSixT*5!9, »£BI83 8IW;^>13 
a (ClESSISSttTV^So 

[0 0 4 8] 1 1 W^-i' y h d ^/WnVu/ 3 6 fi^ 

"MO, 2 h 4 1 , mi #Nfcbtf- h 4 2 % 40 

»2SM2K-h4 3, *5j:tf0fce#- h4 4dSRtt?>ix 
T^S. riXfeJRUft**— h4 0f£teSg2if6i*a&S3 

5 ^ttttstt, m 2 h 4 1 fcteSB 1 &&a& 3 

4#»RS*i,t^* 0 fft*#-h4 4^r±JhE« 

*»*3 7dS««*ix, JBl#U*-h4 2*5j:tT*2 
5 0 <7" — *>V^3 9 rtfdtt, 4oO#fP4 5^t 

J:l9^ttmiS!<o*rt3Jcft-»$ix-5^7 F -/W4 sasRt* 
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[0 0 4 9] -t LT N ^VU;>f K4 7 0jRftKHl: 

TJtci: >^^3 9(0— JSffiO (H 3 fc*3Jt5*«) 

fcEHSixT, Ii^-h40iHiai^F4 
2fc#HU #2*&##-h4 1 t«»#-h4 4i 
^iii§-f5 0 w^ttfiTfi, ^/w^i 3 afacDftW) 
jft3 s 0«aaB3 7, $lW;^yhn-;wW3 
6*5J:U5»U&»aK3 4^U, f lE^i3la 
^flfcfcSjft*. £fc N Jg2jE;^3 1 brtfcfcofcfftft 
W 5 *2ft*i8 3 5,^1 Ot-f;u=iyhp-;w^ 
^3 6^it|{*aii8 3 8 tr^LTt-fyU^l 3 art 
^M£ft£ e -tOS*. h>3 2 j3«tt/!RftHfii|^A 

^t7h2 2d55eBPAi:iS!*r«a^»»+s - 
[0 0 5 0] liyu/^f K4 7asa«S:h,fc£ 

7 7 e -;i/4 8^^^;^/!jy/4 6(7)5li4^ 

{Clfig^tVT, l2M^-h41^!2itH^F4 

3*aau mufemtf—h 4 o&m&tf-b 44 tm 

0WSaft3 7, IlO^/U^y ha-;l/y</l/y3 6fc 
£U<ft2tt«att3 5^ttf2EEM3 1 b ^#|ft 
£*b£o SlE^ll3 1 artlCfcofcfts»ttjftSfB 

1 34, Si <7)^-^ — ;us</u7 3 6 

*3J:i5»ffiaK3 8^LW;w<yi 3 artKKS 
*u5 0 fc^hy3 2i5«J:«»A^7 

h 2 2dS*R]A*I^-^»i--5o" 

[0051] Mtc, iiyuy^ K4 7— co^m^M 

t> /U4 8 *tr — »-V3 9<DtpmiC&Wi£ltZ> 

mi h 4 0 *5J: x*m 2 Ml^ 

g^tL, ^^S^-h4 0, 4 l^ICtOfffli 
<Z>»ftasgjh£;h,So :«t*n S£iEE*^3ia 
&£Um2l£t)m3 1 btd«-Urf^«ffl<0«gWStT^ 
"f\ HlEE;7j^3 1 ai3«tt^SS2JBE^3 1 brttcf^lt 

tt^*«ft»snr, h>3 2*5j:t^R«cfflj^Aix 
t7 h2 2dSH*SixS. 

[0 0 5 2] ^tC N PiM^2 0«^;y^ 

^ 2 4 to^T H 4 t » L < RWt 5. 121 4 1^ 

-Tct^fC, /^U^^-f ^ ^^pJ^T^^^^-^ 2 4^ 
^'Y^^-y 2 4aMt5 e 
y 2 4 a tt»»«|^7^^ir7 h 2 2dSKai"5fl!ffl5 1 

«»5 i©^iiffi^e)jsutsns»5 2t, 

S5 5 2 ©^WWB^KW fenfcll*©^* 53fc £r<l;tT 
V^o ±IE^>f ^ >i?y»—}) 2 4a <Z>f8fflS5 1 tt, v-y 

ki 4oksspi 4 a iz\E}m~*imiz3zn£tix 

-t IT, »««|*A^7h2 2lt 
^S»Lr»»-C#^J: 5f-<B«3J5 l «rJtaUT^5o 
[0 0 5 3] £fc, K«ffl!l^Ai/t7 h2 2^ft««$- 

IvJ;^ f-^Jt fbHfc^ zs-f-*?^ 5 4 ^s, /K/w- h 5 5 fc 
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[0 0 5 4] lid, Z^-^Hr 5 4 O/J^^-Vtt 54b 
fctt, m&<DftM 5 6 a t m Z < ^#C0P^# 56b^ 
«X.^:f-^^5 6^5^ ^F*3lt5 6 b(CT, |4(Ot 

-O-T^-YS 4 k^zf^-YS 6 tomjfcy y^^y 

5 4k f-^^ir 5 6 <t ^^SWrJ— T*> 9 , 10 

6 l b^**prtB4»«i:fto-CV^5. 
[0 0 5 5] S V^^— y 2 4a <DR«^55 2 

fit. Hft©*/Ph5 8 (wr-efi4*07K/i^h) fcj; 

iW5SBlj£;fc^7 0*3j:tr*2flE**7 1 k&&m-t 
6 0 Wtb*xTV^5 0 **3. 6 

o ajei-5ntt«tffliB6 1 cSthmsltr 

^{ftlJ^7A^^7 h 2 2 <D$&Jjfa^(Dm®}&F]m\^J o fz 20 
i60?\^6 0 a &Wtftt>tlT\s^Z> 0 

[0 0 5 6] 0 6 1:, ±teti/l' h 5 8, #^—6 0 jo J: 
t>MOu h 5 5 ^^LTA^^y^ 5 9 (D^U^M4 

>f S ^^"T^T^^rLOi— ^ 2 4 fit, EI6 triSttSB- 

[0 0 5 7] ^IH6tC^:$^5J:9{:s ^^^>^5 9 

<7)i^6 2, 6 3, 6 4, 6 5 C:t1i4o) 

TV^o tLT, ^^if*|56 2, 6 3, 6 4, 6 5CD& 30 

n-* 6 1 dS|sl»prtB^E«4ixrv^o 
[0 0 5 8] RSttO^- Vn — ^ 6 1 <Z>^fr|$fCteP3 
fS«^B06ic (El 4) &mOL£tbX&*) s 4*t:**3ft 

h 2 2 cofi^^ic^r ItRlT^olM ^j^o-s y 

fc-T V***^ 5 4 CO^S^r-^SFB 5 4 a t 5 6 <D 

M 5 6 a tfi^JCircO^y t}jV^^=7A > 6 1 b tCOg 
3^:b£;h/rv>5 0 :^^yl/X^7^>6 1b(Og 40 

■f 5 6 GDrtH 56b^ 5 4 ^/J^^flJ 5 4 

bfc©*^*to*t, ^^y >^!7 s/S^-v 5 7 £(7>f£/8 

■¥5 6(7)M5 6 a i:fif@^^iS^^^[H]K3-r5#^ 
A££C5«fc 5 fc:*5o wOfc^, -^y ^7/u^7°^^ > 
6lbi:^f 5 4, 56 to|IO©^s/ ^7y^»dS»iR 
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[0 0 6 0] R»J[fctfV<— Vn — ^ 6 1 fit, ^<7) 

^H®6 1a(C % 1^6 2, 6 3, 6 4, 6 5^1^ 
RDK^fflLT, Jfe««r^^^^^5 9COrtil®5 9 alC 
JSLT^S^— 6, 6 7, 6 8, 6 9 ^Iit^ 
5„ ^ft^CD^— >- 6 6 , 6 7, 6 8, 6 9^^§|56 

2, 6 3, 6 4, 6 snoffiinfcKBN-sr k\z£*) y 
0 tm2j±t}^7 1 ^e^LtvN^ 

[0 0 6 1 ] ±i$Lfc«^^y^u^^-r s >^*r^r^ 

* 2 4tC*5l/>-T\ ^l/i/l/CDWWl^X. *) ?=7> 

2 6 ^U^^f ^ >^^-y 2 4a tdfiiSSixS t , 
^-T ^ y 2 4 a*5ct^^{iJ^7Ai^^^ h 2 2 

^20 ({Hi) ^BBWBSiiarin, «TifcLfci:*3 

[0O62] tit, ^>v^ 1 ltf>^»H#m, fRlffi 
;rt£7 0*3j:r^»2ffi*^7 l ^«-r5»JBEfB»lcJ: 
«9 , '^9i?>jT5 9 f:*tLT^<— >-n~ ^ 6 1 ^t^mij 

h22^^7^^7M 5 C^fbit^i-5{RiJ{:lHl^ 

[0 0 6 3] ^[)^y^5 9^LT^ 

>-n — ^ 6 ! ^ll]te*r^^f4iS?*r^*:ft>fctW^lH]ibS^: 

5^^LS«i-S{BJ^Is]te{Sfcffi^WS#J»^tT 
[0 0 6 4] »«^2 0lt ^>^>- 

1 1 <Dm\s}fcmazmm* ^ ^ ^y&mtbbti&o r^x 
sittn, i <Dmmmmcnm&E^ 1 7— 

[0065] ^tci, svuyfsf a v^pj^r ^f^x^- 

[0066] me^Tjk^n^xoic ^i>^5 9© 

rtSFBJ:^a^S#SfflJ6 2-6 5cD^ljE^;^7 OiBUtd 
fi, -tn-^ttitftfflfflKBBPaJS o^p #^tP6 

2 — 6 5<om2E.jjg.7 imici^ *ti^timi$mtb& 

0 t:^i-^^MlH5 6 2 — 65 (DrtTR^a 52 (04) 
ffilKte, ^6 6 — 6 9^if^^^^pa5 8 
l/^T*V^T^^ VP — ^ 6 1 &i&fiJjfal£\B]W)*tZ ) m 
<t^-e# 5 <t HflSJ 6 2 a — 6 5 a # 
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5*ffiffi6 2-6 5<£rtT?Rffi«55 2 (HI 4 ) ttlfcLH, 
-<-V6 6-6 9^»AfflttKBBP*B8 1 4r»V^V^T 
^—^v—f 6 l3ftS31**|R|^|Hl«|-rs»BE*r#*. 
5 r fc ^T*# 5 J: 5 fc* Dfllft 6 2 b - 6 5 b sftSRW b*b 

[0 0 6 7] — HI 4 \C7jk£fiZ> J; 5 
£§§!§P£|5 8 Ott, RS65 5 2f^lCOit^^J^3?ft^8 4, ffi 
gj55 1 ft0%ftMttttE&8 6, 8 8(^J: »3 % 5 1 <D 

f^^5 1 ft<7}3^$'J$J»S§8 7, 8 9llJ:^ ««5 1 

[0 0 6 8] fS»5 1 rt^5SAWJ»ftK8 7^ib 

LfcWWfflSS 9 0 (itttt 5 1 CDrtJ^® 5 1c tCRtf 

•9, 5Sft*J#»K8 7rt£ffift5f£»tt£r, ffiU 5 1 O 
F^j^S 5 1 c t»«ffll*A^7 h 2 2(£>*Bfi1tfW^S2 

2b^mmmtv.xm<o 

[0 0 6 9] ffi&5 1©-*^J|«5 1 a fi, >- 

Kl 4F^C0it^^JfflI?ft^9 2 £tf-LTSS 2 20 

to^mms 1 bttv-y s/ ki 4Ao3AH«iaB 

9 3 Sr^LT!S2 W^->r/^=J V hP-;wW9 4 tc^ 
[0 0 7 0] l2Wy^yFn-/W^94l; 

tt, «*fflK9 5*5J:if*miiB9 6*s»«*^ri> 
£ 0 -t IT, MiK 9 5 tt« 1 o^;v=« y h o -/u 

3 6 izxm v ^ £ m—<nJr«< jvif^-y p £^ tx 

3a«C»«Lr*5 0, SfttlilK 9 6 
/Myi3aCSgg|ILtV^o L/ct^oT, 30 
Ttf^r/Pte, ^;wnVi 3 a ^^>Zloco#t7^iiSS3 
7, 9 5-.M^^tJ;9^^ot^5 0 
[0 0 7 1 ] IB2(0^^3 > h u — /W*/U>^9 4J±^ 

1 eo^--r^=2 >- h a— /ix/<yu^3 6 tmmizmf&zti, 
tr—y^vi 02, j&m&##- h 1 0 4, m2t&mtf 

1 0 6, 10 7, n#ai^ h 1 0 8 s 312 

&tti#— hi 10, mtstf— b 1 1 2, > 
^114, liyuy^ ki 16, fcj:t;^/-;n 1 

8 Srflg^TV^o * tt, Sg 1 b 1 0 4 KWti/ 

2j£SM*— h 1 0 6 jeitev-y i/y^y ki 4rtoit«»j 
»«9 2d«S3B6*nrv^o Sfc, M 12 

fciiftlfraKg 5^««Stt, Iiiffi^Mosio 
J:l«e2gNffl3K- h l 1 0*d«»afflK9 6*£gMK$*L 

[0072] ifc^ot, iiyuy-Y Ki 1 6©»ik 

1 4^3*tt^^J;9^-">^^l 0 2(7}— #fiHRij (i4ll 
l#flU*— h 1 0 8 ttfSiliiU h 1 0 6 so 
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M 1 2 £ag»1-* 0 wOJRJUTCttU ^NfA- 

3yhn-M^9 4, SSAttlffttK9 2. ^fM5 
1 a, iftWMS 8, »ftttOTttK8 6, 
^£§8 4, it^ffittSg^P^8 0, *5j:t5DflSB6 2 a, 
6 3a, 6 4a, 6 5a^LT, 

y^r^f ax-^ 24^2 

JE^7 1 rt{^*>ofcfHB»tt, 00956 2 b, 6 3 b, 

6 4 b, 6 5 b, jSAfflfflKWP»B8 1, 51A#JW»K 
8 5, jgAttJWtt&8 7. l^flMgS 9, 

lb, il£fHfiIttgg9 3, |2W;l/3yhD-/W^ 
^9 4, *5J:l/SN£i35iSS9 6 ^LT^yw^yi 3 

[0 0 7 3] —Jj, mMV Kl 1 6 #IM8£ £ frfc 

^7 t -;H18^3^^7 s y^ll4(D 
#^^Lt^--^y^i 0 2 0te«i(BlJ (B4tC*5V^ 
X&W) KEHStLT, I2W-M0 6^S2» 
fflaK-M 1 OfcMU Slf»-M 0 4« 
#-Ml2illt5o ZtoftlBiX^ *4;i>sOi 
3atof3tft^ #«&ii&9 5. I2^/W3yh 
p-^/W9 4, iB£fli44£Ptt]&9 3, ^Jl«5 1 b, 

m^mmm^s 9, sa«iw»i&8 7, ii^^^^s 

5, g^^^^r^P^|5 8 1 , *5j;tf[Ml«$6 2 b, 6 3 
b, 6 4 b, 6 5 b ^Lt^/^>f * >^pT^T ^ 

^^x-^2 4^2EM7 1-^$fl5 e ^/c. 

/Vl/^^>f ^ y^PTSgT^fax- ^ 2 4<Dmifc£l^ 

7 OrtJrfco^f^KjJfttt, D0SfI5 6 2 a, 63a, 64 
a, 6 5 a, it^lJB ft&&§HfI P £|5 8 0 , it^^Jffl)?fiS§8 
4, iS^SWtt&S 6, iflAffiffttKS 8, ^M5 1 
a, it^^JW^^9 2, S2W;^>'hP-/W^ 
^94, ^oJ:t^#ffiil^9 6 ^Ltt>f;My 1 3 a 

^5 9^LTil«*rpl^tB»0»L, m)aibfcJ:9tc 

CKDfflfflf't $^tr&m< ^ttSo 
[0 0 7 4] Mfc, Kl 1 6^co*&«S:flS 

£-&Z>h, Il^W-M04^W§2W-h 

1 0 6a*&§g£*U M04, 1 0 6^ 

tif, SlEM7 0^(;j2EM7l^(:l^i 

9lJl«~J-5*B*t[Hl»ttflHti-S. -t©**, K*^<^>^ 

2 0«^-f ^ ^yn-^ 6 1 

[0 0 7 5] **5, *nM&M<Ds</l>'7*'{ * istf*!^ 
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»2W^=^h0-/W^ (OCV) 9 4^§t 

[0076] ±3* ufc y 7 h * praawtx^^y ^ >r 

CV9 4^t^lj|Sia^ 7 h (^T TECUJ 

y2ooi^w s fi$n^o rcoEcu i 3 ofiin 

1 |:i^£jft,5 <fc 9 CPU132, ROM133, R 
AMI 3 4&£W<yi?T vZfRAMl 3 5^£{i;t5 10 

MiK)FieiE&£ ttissnt^so 

[0 0 7 7] ::t\ ROM13 3tt#Ii»^P^7 

5t-^v s/^tfSfSSStL** ^e- y T'fc5 0 CP 
U 1 3 2liROMl 3 3'^|B«$tiy£:#a»JW^o^7 

RAMI 3 4I1CPU 1 3 2^88^1^^ yf^ 

9, ^•^TyT'RAMl 3 5lixy^>l 1 COffihB^ 

6 0 tLT, CPU 1 3 2, ROM1 3 3, RAMI 3 
4j3j:^7^7^7 P RAMl 3 5(1, 13 6 S:^ 

lTD«I$tl6i t tic, ^SSA^lHlKl 3 7*3 
J:t5^»m*ls]tt 13 8 i:8ttStir^5„ 
[0 0 7 8] ^WAAIhIK 1 371:11, TK^ir 1 2 
7, ia^L*V^R«JE-fe^-^S^n > h/u-fe^iMgc. 

^^v^^irviM 2 3*5^^ A^ir^iM 2 6 
tfaMSftTV**. Wtli»i38W O 

C V 3 6ioJ:r;OCV9 4/^^ft.TV^ 30 
[0 0 7 9] ^mmjfmx^ Z 0 L/c$f J*CD ECUl 
3 0 £rii CT , WtfvL/^y 2 0 ©'</K^*ttJW»3M?:b 

i^t'foott), KMWA^t7h2 2^«l^l:I 

[0 0 8 0] ~ tUc£ K) , y7M^T3E7^fax^ 

t*}-^—* 2 2 a<z>f^»ttR*t>%iti-6iet*3as* 

[0 0 8 1 ] #jtlt»tt«C*5V^Ttt, ±»Ufc 

fc/^uy y 7 h *ds**© i: # a>R*#<OHl#l*JH t y< so 
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[0 0 8 2] ZtHZ&9 % v&m.'^y 2 0 <Ds</l<-7%f& 

[0 0 8 3] ^5T\ JifEECU 1 3 O^is^U^ 
t/^^V^^ir^i^ 1 2 3<^«|aa*lcS<5v^rKffl$ 

MWA^>t7 h 2 2<7)$Aj|;frfp]— <£> 
(c^-rsK^j^Av-^^ h 2 2<Dmtt\m&&ft(Dmk 

[0 0 8 4] mi f^i" <fc 0 (C, ^7^Vf7M5 
K*S^T, ^-yi5a tS^J^SffiO^ffitdtt, 

7y^^tyti 2 3^ttbixTV^5o X, 
A^/-r7h2 2[^^T, ^ >'^"p^^T^ i ? : - 

:□:;lL-* 2 4 fcE»«o*»<o*WHffifcfi, raxfcfiSte 
w^&5-^s*i»tfeai»i 2 6 a ^r/—oco^ 

lb*ffl^ai^i 2 6 bdsggKStt, -tcoia^ftiJ^A^ 
t7 F 2 2(75jgaj(Dia^^fi^ A^irViM 2 6*SRtt 

[0 0 8 5] ±15— tt<r>?9 ^ffiflttftfflffil 2 3a(j: 
17 (a) , (b) {ZTjk-t X 0 y>9 h 1 5 

12 3 afc:*3l*5^7>'^ yt7 h 1 5 0>*MftSr+£>£ 
§Pl23a(i, ^7y^fttytl2 3WL^7V^ 

^7 h i s^iHite^-^— i-*ut?o tv^fw&ikm 

«1 2 3 a ^7^fttyfl 2 3 ^ sftS+tt* 5 ^ , 

t^Mt^h LTlRlirviM 2 3 J: 5 

[0086] X, 08 (a), (b) ^^J: 5 f-, ± 
IB— »03EJSffl«*m» 1 2 6a M»Ay^7 h 

2 2ott^*i^]^iEiiwcj^o ? , -tn?>s*ffl««im« 

12 6 a[^lt5KMWAv/t7 h 2 2(7^#^^4 3 ^ 

t Lfcft*nnwtti 8 o° tftotv^, a«c«*Ai/ 

2 6 aOlB*C»JCi-Sffi«^li»»*«»*Ui»l 2 6 

b^Kitbtt, isi»Mifl^ttttum 2 6 h\m.%,mti 
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mwiWi&n 126a RTi-^<D&m&mwfe\m 1 2 e 

2COHH5*TRl^-rtL»5o *^tytl2 6tS*ffl 
Kl$ffi£l3 12 6a KUVitffiKttlilflS 126b^St 

[0 0 8 7] *HJfi^ffi(-*5H-5^^^«Ftt*J» 

JS«©**»«fi!c*Hl*r#flHUTRWi-5. r^/v- 10 
yWi«tCfeoTH, JtS5«l COOCV3 
f2O0CV9 4^Ma=:yb («T TECUj 

£1^5) l 3 0 4riiCT«l»fW»$tL, *:<nmmz.± *) 
»ft^u^2 0OBBBB»i4* s ^3EStL5„ :^ECU1 

3 Ote, ROM1 33, CPU 1 3 2 N RAMI 34^ 
^y^/y/RAMl 3 5 X. 5S*S*IsIK 

[0 0 8 8] C1T\ ROM13 3tt#lMH^n^5 

5^yy*!fts1B*S4xS^ j ey'C*>S. CPUl3 2fi 20 
ROMl 3 3tC|Slt^ttfc#^J®^ e n>/^A|c^-5V> 
TBfHSnSiMltteat^fTi-So X, RAMI 3 5H 
CPU 1 3 2r*(D^^^* J ^#ir>-^^^A^I$tl,^T f 

RAMl35(ixy^l 1 O^lhB^^^^i-^^x — 
^SrElti-S^lWItteo^^ey'CfcSo ^LT, ROM 
133, CPU 1 3 2, RAMI 3 4&Xf'<y 9 7 yf 
RAMI 3 5 tt, 13 6 ^LTS^^iic$n6 

fc t fcfc, WA^HIK 1 3 7XU?^»ffl*lE]K 1 3 8 

fc»«S*xTi^<5. 30 
[0 0 8 9] ^A^3lHl£Sl 3 7l:fj:, Ha*L4v\ ^ 
y^Vl l(7)[H]^i5cNE^Mair5lE]e^-tr^f- N IHai 

y^vi l cop^^PM^r^m-r^K^JEirvi^, ^> 
>>> 1 1 (DfrM.T AZikm't'ZTkfo-t^'V-RXtX* y V 

G-m-t^-V-t, ±E^7y^fityf i2 3&w^ 

tyti2 6^gi^titi/^ B ^asttwiusg 1 3 

8fC«:, ffllE$lWOCV3 6XtJ { ^2(7)OCV94^ 

[ 0 0 9 0 ] *H5g^«g-ete, r5tfc«^ECui 40 

tt5 0 Wh, ECUl3 0lt xy^yiKDItstti 

(iitVVA) i*6J:5^^^^^7^ 
2 4 St^Sj^^T^o X. ECU13 0li±E 
#«-fr>'*^e>W«IUJfflr*JcX'^*JBl ©OCV3 6£r 

hfi^^v^vi 1 oSteHfcffitcaiLfctt (ISBVL so 
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A) ^45J:5l-y7H^7^^ax-^2 2aS: 

[0 0 9 1] — ECU1 3 0\ts 9 "7^2 ft-feVlJ- 

1 2 3^t/^7 A^lir^iM 2 6 a^tfv^A-^Mf -S§-£rA2J 
"T^ 0 IP*>, ^7>^'>t7M5W|Hl(tel^»3U, 

2 3 a i:»j6Lfc«B«!<OAVU7P l^^^i"5 0 X, 
«*C{R!J;& i^>^:7 h 2 2cO[Hjteic(UfflbT, ^Aft-tv 

■9-12 6 te—M<ommmWiWittin 126a 
;^P2t, ~o<D&w>mm®L&mn 126b ^aw? u 

[0 0 9 2] ^tt, ECU 13 0 l^V^T, ±&/<A> 
^Pl fc^/u^P 2 £*cX<5^T\ 'K^</w^2 0<7>M 
BB^-Y 5^dS*fcffl*n (ftttJttWR) , ±IE 
^/i^P 2 ir^A^P 3 tWC^^T* ffi^^^2 0 

<z)y7M^B$ti5 (itJitvLR) 0 r<z>«t5 

A. VL AtcJRSSiirS^-f — K^-y^«MB^fft>Jx 

[0 0 9 3] rco^^#ttfW»^5*j, 'Wf#<<% 
>^"5T^T^^^^"^ 2 4<D*J«fc:BBLTKi, 011*. 

«r, - 338271 ^<&mzum,tsthtz^m 

[0 0 9 4] *3gW&3&*3a*5^^^fl*tt»J»*a 

fc. ECU1 3 0lt xyv>yi l^I^MiEI- 

i/^T, /^7']J7M^xy^l l coSl^bcffidML 
tciS. (IIIvla) 5(cy ^ hipJiET^f 

mi"6o r<o«»»««[3ft^ H7M^r^fax- 

* 2 2 a SrWItti-SeifcT**— T 1 ^ itDVLT^So 
[0 0 9 5] r^ffr^" f><JtDVL ^iElib^ 

[0 0 9 6] H9tc^^n5ct mW)^^-—^^^ 

•v7h2 2^)»4it^ roj v-y hm^imm 

iEib^^-— f-fltDVL^KVL 0 J: o t>^#^ittc 

JJ7M^7^f^x-^2 2a(a^ 
*Av^t7 h 2 2^l^l^>A*-fp](C^{i^n^fci^ N ® 
m^/U^2 0liiiy7 h LTVKo 

[0 0 9 7] — ■B»7*a— J r>rtt:DVL^[^HitKV 

^^^c — ^ 2 2 a KJ; «9 % *Ai/t7f22^il(OA 
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[0 0 9 8] ;©±5 4*j»^6>, #3MS^l^*3i^T 

«\ y 7 ht^7^f ax-^ 2 2 a ©fffiSS^ 

DVL= (VLA-VLR) XK 

±K* (i) tcintf, *mtvLR^i8ttvLAj: 
<h£££^£ 0 ::m ±!Bi«ffivLA£|£ttHfiv 

LR£<Di£ (VLA-VLR) fc«**K«r«* Lfcfc 

[0 0 9 9] — *\ tailVLR^IgfVLAj:^ 

7*3.— f^ltDVLW^lKVL«t <9 (VL 
A-VLR) XKtzrt'^£<&j££hZ> 0 
[0 100] Z(DX 9(C|g®JX^— T>fJtDVL^Rg 

£nsr<tT\ o^/i/^y 7 m*@« 

/<yw^coy</py y 7 H*o«iuifflvLR^, isivL 

AfCiSffi-rs^:, y7MpHE7^fai-^2 2a«: 
±IB««fS<frffiK V L lcS-5^T«»*J»t5r t X\ 

[0101] £ r 5T\ jR^Vu^ 2 0 <Ds<;u7 V 7 h 
*0«ffi«[VLR^B«|tVLAfcififfilUfci:#JC, X 

IWfiKV L 0 *r«»»*«KV L t LTiS^i-^> r fc 

[0 10 2] L*>U ■UBoi^^'CtJfi^fcJ: 5 Id, 

:©iKVLon, t-s-tf y ^ 

T*^^— * 22ai LTCO^^^M^^t-cto 

raefti-sfc*^, ioikvlo^^ikvl 
OH36«i: UTRftLr43< i:, ll» <£>»]» KB lt« 

BtvLR^bt^ r o j s aoBtt^a— ; r^ritD 
vloSCAs*** roj ^i««vl 

±IE«Mft^--7 t *H:DVL4r, 
[0 10 3] *IMfi»ffl^^3&*-5^S»Jffll«8« 

^liS^bfCgELT, a«*«[KVL0^fe(lin 
7t [§] 9 t:^ti|WK VLfCfS/E^frTV^'S #'J £^-r o £ 
1*B*SUt UC^o^T, «fflIVLRtt@SilVLAj:D 



roj ttezmW}?**-— r-fitDVL (Hi9r*fiffiKv 

L0) Z&Wm^mKVLtLX&7£-fZ>±?^L,T\,^ 
5 0 £/c. ^cofi5S^iSilJ^^-^^itDVL^^T(7) 
* (1) !CTR*t5J: PlcLtV^ 0 
+ KVL •■- (1) 

b/hsv^i?)^, 7wJtDVL&#ttji-ss£ 

(l) Krfci^T, l^igSb^^-x^itDVLfi, {SftiS 
^Ikvl C:tWKVL ) J: 0*:#*ttldK3e 
£*t£ e ^(Dtztb, p^W2otoy7ht(t ^y 

V L A(Cifi^5l/^TV^< 0 
[0 10 4] L;6>U 8Sffi*fiKVLiSIWKVLl: 
R^ttT^Sfctf)^ £«J t 2 K^Tte, ^tti^lv 
LR^IilVL A J: «9 VhS^Kfc <b1\ V 7 
h*^««r«H»Six5J:5fcft«. * ( l ) 

K*31^T\ ffi (VLA-VLR) XK^^WftltD^C 

0K«L< ftofcfc*^, y7M^^Ji$ti5J: 
3 left*. 

20 [0105] -C**Jfi»«-CWU WSJ t 2 -Bf^iJ t 

3*-e<OfflRS], ^IVLRtilfa-r^ltDVL 

ltD V L Sr«»JI*fiK V L ^ LTMSfti. d*LK 
J:«9, * (l) XTjkZtizmWiT^-y'^ttiyvLte^ 

I (VLA-VLR) XK^ttftftffi*«KVL«t5*: 
tftltftSdt^b, P^>y20(^y7Fflt 

v lr^i mm v l a k£<5 < j: -5 z tix 
30 [0106] z<D£?i l z^Mm*ft\<^i%nm<£m.Kv 

LSr»S3E*f^5wi:'C, R«/^2 0ro/<^y7 
h*ds»iatd#j»$tts <fc 5f-ft5 e :H 

**T?(DjMtttftJHIB % ±IE«#»««KVL 

fidssSffiVLA^b^0KtL^tw^4SdtdSfc 
6o tLT, ^5ISIVLA*^©fixl:«UT 
tt, i»:y7His*t<ft5H*^ ^*^>-^ 

40 5 0 

[0 10 7] ^tzx\ 3*tt*»d*5V*Ttt3Ete* 

&ft^-^tt:DVLtf>iaS\ ««r»*|tKVLC!?«J 
IIKVL I i: LTlSSi-^ct 9i:Uv^ e 
[0 10 8] IT, ^TCD^f* (c 1) - (c 3) £ 
"Wfc-firt^tt, »»S*«KVLS:«|«HIKVLII: 

( c i) xyi/^i i a>m*bxwmvtm\z7<z>m&o 
so (c2) •fLw< s ,^y iztzteztitzm^^it^i i 
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{0 10 9] -ffcto*)* ±SE*# (c 1) - (c 3) CD 

[0 110] fttr. r 5 Lfc*WfB«4rftOA*tfc*jt 10 
tm 1 2 ^S<5V^TfftW-t-5o H 1 1 &t>1U 12lt * 

[0111] rixe>MW^II«cisiLri4*i*, xfyy 

lOOfC&^T, ECU1 3 0l:xy^yi 1(^1^ 

m, nie»NE^i ±.mv 7 hm(DWi&mvLR t&et 20 

ot»«/W2 0<DV 7 hiCDBjlHtVLAj&SWaS 

[0112] i< 2 0T*H xy^yi 1 # 

±E*# (c 1) 75^ (c 3) OV^-fJx^— o-Cfcj«fc 

1 ct^jt^lKVL S:tt»fM-3. 

[0 113] — *\ * 7^:7*1 2 OKifc^T, ±f5*fl= 

(C 1) Jb^. (c 3) C^TH^fc£;ft,TV^^ 

tt, ^7^14 0 (Ull 2) ^lTt6o 

[0 114] r^^^y^l 4 Otlt ±!SS^ffiVL 
A t ±!Sl&i±Wit V LRt <DlS©lft#«36SBfft<i ct £ Jttt 
£*b5 0 tLt, f^lilVLA^MVLRi(Di 

tTL, %(OtK (1) (ClSoV ^Tfgltx ^- — ^ItDVL 40 

[oils] ^fy/H ok:*5V*t, iRlSSffi 

V L A fc fttUtt V L R <DS0>Jft*Ht0S a^^^ 

tdfi, 7f^l 6 o iz.»ft-fz> 0 :^fyyi6o 

(«fflI©«ftftAVLR= TOj "CfcajHSsW 
»*fcfi, !l7hf^JWlSIVLAl:»oTM 
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[0116] — £\ *^^i 6 o^;Jov>t, fetUfitv 

1 7 O^&ft-tZo r^r^l 7 om igtbx^- 
^lt^fttADVL= roj -efcS^ffM *s*0WS 
S^icte, r*x*> y ^ h*»JW^S«HiSVLA^[Rid*o 

Kj^-7^JfcDVL£»i±Ji--<< ^s^l 9 0K» 
[0 117] J^s^l 7 0fc*3V->T\ I*1*JX^ 

fl[VLR^BSfflVLA^I|X5SUT*5?>"f. Io!)7h 
**J»^ga«VLA^r^^oT#J»SttSia*»4«P 
WJf-fc&V^ £ 2^ ^7>>7 P 14 0^f5/7 P 17 0cD 

VL^»T^V> ^ffitt: # ^ ^ £ ETC # 6 o -t w 

^m^fi. :©«»jS*«KVLfc*Mlrt5:i fc 
^ry/l 8 lW^fyyi 8 2*£j&»a>5&<DfHIK«r 
[0 118] *i\ ft»W»lc»5fa-r>fH:DV 

So tt^^T, WlHl©3HEI»#c^3V^T, x. 

y^vi i^+ra^Sffi«l-fe5 k^tc^wmzz 
o t^^Ik v l ^If t fc^, ikcDmfc&flcio 

Jgfz*3V^Tf4s ^ryyi 8 1 (C^V^T, xy^/yi l 
AdS0f^affii3JK±O^#tc:(?5^.^7 L y7 p l 8 3(C^^ 

53*S»J»tt: J: S«JSif <S1fiK v L X*f Srfi 1 5 J: 
9f-LTV^ 0 ±IEfi*TAidSgf3E?a*fl 

So 

[oii9] ^A^y ^ h»«r*««jcj:5 y 7 

h*<o«B«i(I^ttfMIR*s#aE-j-s 0 tit, y^hfifij 
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*3l^-C«\ \ 8 2te*5^T\ IgfVLA^; 

VLA^y 7 M:^rK««^fil»RR»^5ff«^fc5i:# 
[0 12 0] ^liltli^Oi ±12^X5/^ 

i 8 i s^f^yi 8 2<D0ki*&? yr^wi^c 

ti&ft(om&lz\L «»»*«KVL03E«rtttT*>ix1" 
(c^t^^i 9 0^tf"t"6 o 
[0121] 77^/19 0^i3V^Tfi±JfiO«t 

<£>5t (i) li^^TBBfa- r^tbDVL^»m$ 
*U ^7^^2 0 0^11^50 :^T5/7'2 00II 
*5V>Ttt, ^T^yi 9 Om^ftil^iltMf^ 
-r^M:DVL^S^NtOCV3 6 £rftJ#P L7c _bT\ 

[0 12 2] MMLfcli, ^«JCT**f»BU & 
6 e 

(1) «IUiffiVLR3&Sfe5»CT*3K«ffiJC*>S»^ 
l««VLAfcftaifiVLRtOjt«^ff5ri:T, ft 

^LT, liII«IVLAtftimiVLRt^iSfi 

[0 12 3] (2) «^</U^2 0O/^yy T7 |*jus 
ffi#ttfc/h£<fc5J;5^K/y 7 h*pTK»K«rffi«i 
i-5fe*60»J»«Sr, ft»fi«lKVLO«JfflilKVL 

[0 12 4] (3) xy^yi i (Dfrl&T A^gfetut 
0EJUL"Cfcai: #IC<7>^ ft»»*lKVLO«»r 

*5^T, WJ«#JB*l|[KVLiSM«fSix*r4:36Sft</j: 

[0125] (4) s</u7V 7 hfWiMVLA^ 



[0 12 6] tt*5 % K±KWbfc*jtllS»lBtt«ToJ: 

• ±lBHJS^ffi^i3V^Ttt. -t«E*# (c 1) — (c 
3) *»fci-t§#JC, (IM«««ltKVL«r»£0!>tDffifl[ 
KVL I iZWMitVtztK wCO^»{bO^#l£O^Tte 

[0127] • ±|EHJ6?gffi^*5V>Tli. mil cdj*t- 
[0128] • J:fBHlfi?gJBlC*5V^Ttt, 011 <7}*T- 

yT'lSi l^Lfc J; 9 l l gd^.^ (tK 
ffl, iftiMffc^tf) TAsWJrJeffl* 

[0 12 9] ■ ±E**«WPlCdlb"Ctt, 

20 ^i lioftB^fcaiB^fc^gijOTtftftw^v^rfrgij 
»d««F*S^fflKVL03Eff«:m\ tofim^a**^ 

</\> -t^^^r Hi 3 C^td: b $fc<7) 

III l 2^*^:7*1 7 o(£*5^T Tyesj ^r^JIfr^n 
r©»rfc4^T y^i 8 4 i LtlEiaST aw 

7"1 8 3 a ^51^X7/1 8 3 bCDgtt\ 
30 (A) fc5VMMM«ftfifS*«KVL (B) ttf 

^i~5o l^aSTAds*IH«^*>5»^jrfi % 
ixbfft»»*«[KVL (A) fttf«J***tt (B) SrHI 
fBlLttPB^ft^fiKVL (C) ?r*i65o 

^fn^rs/^l 90a-190 cro«»S:llffLt, 
[0130] • ±«Ej**»ttfc:fcV*Ttt* ^tBffiVLR 

Ultimo X o TtSo fc^g^tt $ tit L * 5 

5 0 UAc^oT, tiiilVLR^illVLAtCiUi^ 

■ffc, SttJffiVLR^fil^— ^^r^ofcm^f-fi. 

*rfToTfcJ:V\ «lx-tf, gltitJfitVLRi: ISfVLA 
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VLR3^s*#*K^b*^f«JII!n^l^c*>^oT^**v^4:# 

[oi3i] • iiEiiii^iBic^Trt:, ^/u^ y7h 

^ y 7 h IT J: i \ f LTIcd 

^^*»»0*BfW»*rB!»r« J: 5 i^LT <fc 
v\, r to J; 9 ^/u^y 7 

[0 13 2] • JtfBjS16*WC*3V^TWt, 

1 2 6 Sig/BStf&mgS 12 6a &U<&lil*£I» 30 
t£tt£&l 2 6 b £51CT, /</V7'y7ht^ffit§« 

[0 13 3] • JbfBHJfe^ffi^*3V^Ttt. ^Ai/^7 h 

2 2t^/l/^>f S >-^pI^T>7^^^— * 2 4 
i)*/^^7^>6 1 blCiotS^Sffc^, 

[0 13 4] • _b|aHJfi^lB(C*3V^Tfi, y7hfilf 
[0 13 5] • Ji|E*lll*«fc*5V^-Ctt,. /<^y7 h 

t>mmzmm'rzzk so 



[13] /</^y ^ h*^r*r^^aa-^o«dtRiB 

Ho 

[14] /w/^>f ^y^r^fax-^oMta 

[15 ] s</uz?*^ * isjrzs&Ttr'f^—t^m^t* 
[16] ^ ^^pI^T^^^^ — *<£>rt*fl« 

[I?] i^^jg^ffitc^tts^^v^Afttfeffi^ajcio 

[18] H3»lfi*1B*c*5»S*^a*Ul*«jc:oi^T 

[19] fgSrr^-^-f *fc& y ^ ht^r^f^x- 
[no] iPj***flBKa>a»&*B*#P*>-- M&^-r* 

[ii 2] rasas^itto^A^y ^ hfi^jts^jii^^i- 

^7 D ^ ' K 

[ii3] mmmmm<D^mm(o^^v y httmif 
[^#^m^] 

1 o-prae»#««, 2 o-k»^^ 2 1 

2 2—«*MBlJ;& AV-V7 K 22a-y7hfpl 
£7*^3.3.— ^ 2 2b-8SWA^7hOS» 
Wiffi, 2 4»-'</K^^ $^^*7*^a:n--^ % 

2 4a-^-Y;y^7 P -y, 26-^^^^h, 
2 7-»«*A, 2 8-f^A, 31-Vyyyfa 
-7\ 3la-SlHM, 3 1b-f2EM, 3 2 

-t^hy, 3 3 -iy K#'<— , 3 3 a — ffi#r>^ 7 
K 3 3b-«iS, 3 4— !Blie»att, 3 5-*2»S 
SKIES, 3 6-il^/U^yhD-/^7 ? (OC 

v) , 3 7-0w&a». 3 8-*maB8, 

4 2-flJHfltf-h, 4 3-I2IW-F, 44- 

0W&#-K 4 5-#», 4 6- ^^;^yyy^ 4 
7-siyyy^K, 4 8- ^7 9 -;k 5i-N;y 

y<E>f«ffl5, 5 1a, 5 1b-^18, 5 1c— 

mm. 5 2-^-rsy^-!Jonfi», 53-m 

5 4-^yW, 54a-*8*t», 54b-/Ml 

5 5-stOUK 5 6-tW> 5 6a-^ 
# s 5 6b-m 5 7-^7 s yy^!7«7^, 5 8- 
^h, 5 9-^^yy^ 5 9a-rtiE 6 0-* 
* 6 0a-^8, 61 ... K-yp-^ 61a- 
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ffiW, 6 2, 6 3, 6 4, 6 5-1^ 6 2 a, 6 3 
a, 64a, 6 5 a ■•■DflfflS, 62b, 63b, 64b, 
6 5b -DOS, 66, 67, 68, 69 <— >\ 7 0 

Pffli, 8 1 -S^fflttBSBflPSB. 8 4, 8 6, 8 8 -it 
afW»tt», 8 5, 8 7, 8 9— jBAMfflttB* 9 0- 
mmm&, 9 9 2-itftfMffl»8S, 93- 



^ 10 4-»1|»#-K 10 6-$2f»- 
K 10 7-#1 1 0 8— mi&mtf— K 110 

yu^^y>^, 116-«8yW>f K, 118 -X^ 
— A\ 1 2 3 9 7 ^Air VU\ 1 2 6-*A*ty 
126a-Siffl»m 126b-»|ll» 
ttttJSfBx 1 3 0-ECU e 



[mi] 

ii 




[HI 2] 



[115] 
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[121 1 0] 



1 1] 



ay 7 mi 



VLA; 



cuSmi VLR ! 



DVL| 



KVL| 

wkvl; 




T 

|ta, pm, ne. yLR?og»a»K ioo 

Jc 

|TA. PM. NE3Cl?*VLASffftK no 

120 

YES 
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! KVL*KVLI | 
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iDVL* (VLA-VLR) XK+KVLK 190 
i 

( u/-5 ) 



[EI 1 3] 
(*7 5 7170: YES) 



184 




183c 



~183b 



| KVL (B) <-DVL 



;DVL<- (VLA-VLR) XK+KVL (A) 


□VL«- (VLA-VLR) *KtKVL (C) | 


DVL«- (VLA-VLR) XK+KVL (B) | 


1 


1 







1 DVLCS^QCVEM K gOO 
1 
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7Dy h^— i?<DWt% 

F $ — J* 3G018 AA06 AB07 AB17 BA04 BA33 

CA19 CA20 DA03 DA60 DA66 
DA77 EA17 EA22 EA31 EA32 
EA33 FA01 FA06 FA08 FA16 
GA08 GA11 GA32 GA38 GA40 

3G084 BA23 DA04 EA11 EB12 EB19 
EB20 EB25 FAOO FA20 FA33 
FA38 FA39 

3G092 AA01 AA11 AB02 DA01 DA04 
DA09 DA10 DF04 DF09 DG05 
EA03 EA04 EA13 EA14 EA25 
EC01 EC05 FA06 HA05Z 
HA13X HE01Z HE08Z 



